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1.  MANAGEMENT 


Gas  Industry  Expansion 

Larger  Gain  in  Natural  Gas  Production  in  1959 
Seen.  World  Oil  148,  103  (1959)  Feb.  15  (4  pp.) 
U.S.  marketed  production  of  natural  gas  will  increase 
to  a  new  peak  of  11.5  trillion  CF  in  1959,  about 
4.4%  more  than  the  volume  marketed  in  1958.  Mar¬ 
keted  production  in  1958  amounted  to  about  1 1,015 
billion  CF,  according  to  estimates.  This  was  only 
3.1%  more  than  in  1957.  Predictions  for  stepped  up 
growth  of  natural  gas  consumption  and  production 
in  1959  is  based  on  demand  for  gas  stimulated  by 
better  business  in  general  and  increased  industrial 
production,  and  fact  that  supply  of  natural  gas  avail¬ 
able  for  consumption  will  be  increased  through  ac¬ 
celerated  expansion  of  pipeline  facilities,  following 
recent  allevation  of  governmental  controls  over  the 
industry'. 

Supply-Demand  Outlook  Is  Improving.  World  Oil 
148,  87  (1959)  Feb.  15  (4  pp.) 

Domestic  production  of  crude  oil  and  natural  gas 
liquids  will  experience  a  markedly  improved  market 
during  1959.  Reasons:  Prediction  of  4.3%  increase 
in  demand  for  all  oils,  resulting  from  an  expected 
upturn  in  U.S.  business  activity;  excellent  possibility 
that  product  curbs  will  be  included  in  the  new  import 
program  expected  early  in  March;  progress  in  liqui¬ 
dating  surplus  crude  and  product  inventories  during 
1958. 

California:  Growing  Market  for  Gas.  Oil  Gas  J.  57, 

68  (1959)  Mar.  2  (2  pp.) 

Until  now,  El  Paso  Natural  has  been  the  sole  sup¬ 
plier  from  outside  California — and  has  been  pushed 
to  supply  enough  gas.  Company’s  excellent  service 
to  booming  California  is  principal  reason  that  it  has 
grown  from  a  small  local  and  regional  supplier  into 
the  nation’s  largest  gas  transmission  company.  En¬ 
viable  position  appears  to  be  at  an  end.  Competition 
includes  Transwestern  Pipeline  Co.  and  Tennessee 
Gas  Transmission  Co. 

Producing  Gas  Wells  Record  Continuing  Gain  Dur¬ 
ing  1958.  World  Oil  148,  148  (1959)  Feb.  15. 

Number  of  gas  and  gas  condensate  producing  wells 
in  operation  at  the  end  of  1958  was  15,105  greater 
than  five  years  ago,  but  only  19,116  wells  more  than 
10  years  ago.  Rate  of  growth  during  1958  was  larger 
than  in  1957,  despite  the  decrease  in  total  U.S.  drill- 
in  activity  which  amounts  to  about  9%.  Wells  pro¬ 
ducing  at  year  end  in  1957:  78,869;  in  1958: 
83,328. 


U.S.  Marketed  National  Gas  Production 
Continues  Steady  and  Rapid  Growth 


(Adapted  from  Larger  Gain  in  Natural  Gas  .  .  .) 


Gas  Really  Has  a  Hard  Sell.  J.  H.  Collins.  Public 
Util.  Fortnightly  63,  379  (1959)  Mar.  12  (11  pp.) 
Today  gas  industry  is  being  told  that:  it  has  been 
riding  high  on  pipelines’  boom;  natural  gas  has 
brought  it  millions  of  new  customers;  coal  and  oil 
furnaces  have  been  converted  for  house  heating; 
manufactured  gas  has  been  supplanted  everywhere. 
Competition  for  cooking,  water-heating  and  house 
heating  is  keen.  But  old  point-of-sale  competition 
is  not  enough;  formidable  project  of  appliance  re¬ 
search  to  increase  its  usefulness  in  U.S.  economy  is 
necessary.  Also,  to  prepare  for  day  when  synthetic 
fuel  will  be  its  commodity.  As  for  the  f)oint-of-sale 
rivalry,  both  services  will  grow  on  it  as  in  the  past. 

Fifty  Years  in  the  Gas  Industry.  A.  Marsden.  Gas  J. 
297,  231  (1959)  Feb.  11  (11  pp.) 

Very  broad  review  of  evolution  of  gas  industry  as 
seen  through  the  eyes  of  a  man  who  spent  fifty  years 
as  a  member. 

Methane  Liquefaction 

Huge  Growth  Seen  for  Liquid  Methane  Both  Here 
and  Abroad.  Oil  Gas  J.  57,  82  (1959)  Mar.  9  (3 
PP-) 

First  ocean  shipment  of  liquid  methane  was  unloaded 
at  Canvey  Island  during  the  first  week  in  March, 
but  already  there  is  competition  for  Venezuelan  gas 
to  be  used  in  meeting  demands  in  fuel-hungry  areas 
of  the  world.  Two  companies  have  proposed  to  build 
liquefaction  plants  in  Venezuela.  One  proposal  was 
made  in  1957  by  Gases  Licuados  Constock,  a  sub¬ 
sidiary  of  Constock  Liquid  Methane  Corp.  A  later 
proposal  came  from  Hidrocarburos,  S.A.,  a  group 
formed  by  several  U.S.  companies.  Both  proposals 
are  under  consideration.  First  shipment  may  open 
door  for  Mideast  and  Venezuelan  gas  to  compete  in 
many  areas  of  the  U.S.  So  great  is  potential  that 
W.  R.  Connole,  vice  chairman  of  the  FPC,  thinks 
natural  gas  in  liquid  form  may  pose  an  import  prob¬ 
lem  rivaling  that  of  foreign  crude  oil  and  products. 
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Gas  Reaches  Britain.  Oil  Gas  J.  57,  88  (1959) 
Mar.  2. 

Methane  Pioneer  arrived  in  England  after  a  three- 
week  voyage  from  Lake  Charles,  La.  It  docked  at 
a  terminal  on  Canvey  Island  between  London  and 
Southend  with  its  cargo  of  32,000  bbl.  of  liquid 
methane  after  a  trip  which  encountered  both  good 
and  bad  weather.  Cargo  was  transferred  from  the 
ship  to  storage  tanks  at  Canvey  Island  and  subse¬ 
quently  will  be  vaporized  to  gas  under  pressure  and 
delivered  to  the  reforming  plant.  There  it  will  be 
mixed  with  refinery  off-gases  and  the  niixture  re¬ 
formed  to  town  gas  and  delivered  to  N.  Thames  Gas 
Board’s  consumers  in  the  London  area. 

Study  Sahara  Gas  Tanker.  Petrol.  Week  8,  110 
(1959)  Feb.  20. 

Four  French  companies,  SN  Repal,  Cie  Francai^e 
des  Petroles  (Algerie),  Creps  and  Petropar,  backed 
by  the  French  chemical  giant,  Air  Liquide  in  a  new 
research  company,  have  announced  plans  to  develop 
a  liquid-methane  tanker  to  transport  Sahara  natural 
gas.  Company,  called  Soc.  d’Etude  du  Transport  et 
de  la  Valorization  des  Gas  Naturels  du  Sahara  (Sc- 
gans),  will  start  research  in  April  at  Villeras  test  sta¬ 
tion  near  Paris. 

Petroleum  Production 

Cost  Reduction:  Homework  for  the  Domestic  Pro¬ 
ducer.  L.  F.  McCollum.  Petrol.  Eng.  31,  B-lOO 
(1959)  Feb.  (6  pp.) 

Domestic  petroleum  industry  is  caught  between 
steadily  rising  costs  and  downward  pressures  on 
prices  arising  from  the  temporary  abundance  of 
crude  oil  supply  in  the  Free  World  markets.  Line  of 
attack  lies  in  an  imaginative,  vigorous  program  of 
cost  reduction  in  all  operational  phases.  Among 
other  things  means  must  be  found  to  curtail  unnec¬ 
essary  development  drilling,  to  improve  exploratory 
techniques,  increase  oil  recovery  and  expand  ag¬ 
gregate  expenditures  on  scientific  research. 

Alaska  Gas  Line 

Alaskan  Gas  Line  Closer.  Oil  Gas  J.  57,  74  (1959) 
Mar.  2. 

Extensive  expansion  of  Alaskan  operations  is  planned 
by  Colorado  Oil  &  Gas  Corp.,  Denver,  with  a  2-mile 
buffer-zone  leasing  predicted.  Program  may  include 
a  402-milc  natural  gas  line  from  the  Gubik  field  to 
Fairbanks,  costing  more  than  $42  million. 

Canadian  Gas 

Trans-Canada  Completion  to  Bring  Major  Benefits 
to  Canadian  National  Economy.  Gas  Age  123,  29 
(1959)  Feb.  5  (3  pp.) 


Trans-Canada  Pipelines  Limited,  which  completed 
construction  of  its  2290-mile  natural  gas  line  from 
Alberta  to  Montreal  in  October,  1958,  ahead  of 
schedule,  did  so  under  estimated  $375,0()0,000  cost. 
Trans-Canada  is  serving  11  distribution  organiza¬ 
tions  and  the  expected  maximum  day  demand  during 
the  1958-59  heating  season  is  estimated  at  263,400 
MCF  daily  sales  compared  with  195,800  MCF  daily 
sales  estimated  in  1956,  and  estimated  Canadian 
sales  of  about  820,000  MCF  daily  in  the  fifth  year 
of  operation.  New  line  is  expected  to  reduce  Cana¬ 
dian  energy  import  outlay  by  more  than  $50  million 
annually.  In  addition  it  will  make  country  self-suf¬ 
ficient  in  sulfur  supply  and  bring  large  additional 
capital  investment  in  Western  Canada. 

Petrochemicals 

Petrochemicals  Production  at  Fawley.  Petrol.  22, 
50  (1959)  Feb.  (4  pp.) 

Recently  opened  petrochemicals  plant  at  Esso  Petro¬ 
leum  Co.’s  Fawley  refinery  will  be  able  to  produce 
42,000  tons  of  butadiene  each  year,  40,000  tons  of 
ethylene,  15,000  tons  of  heptenes,  28,000  tons  of 
sulfur  as  well  as  other  chemical  feedstocks.  This 
major  addition  to  the  petrochemical  manufacturing 
facilities  of  the  United  Kingdom  has  been  built  at  a 
cost  of  £10  million,  bringing  Esso’s  total  expenditure 
on  the  Fawley  refinery  up  to  £68  million. 

Butadiene 

Butadiene — Brighter  Horizons?  C.  A.  Stokes,  W.  C. 
Franklin  and  L.  J.  Scofield.  Petrol.  Eng.  31,  C-32 
( 1959)  Feb.  (2  pp.) 

It  can  be  said  that  as  synthetic  rubber  goes,  so  goes 
butadiene.  Even  after  three  years  in  private  hands, 
butadiene  has  found  no  new  large-scale  outlets  as 
a  chemical  intermediate  or  even  a  monomer  for  elas¬ 
tomers  other  than  SBR  and  NBR.  Unfortunately  for 
butadiene  producers,  this  condition  will  almost 
surely  continue  for  several  years  longer.  Develop¬ 
ment  for  c/j-polybutadiene  as  a  substitute  for  natural 
rubber  holds  considerable  promise  but  there  are 
some  forbidding  technological  barriers  that  have  yet 
to  be  overcome. 

Coal 

Coal  In  Soil  Fertility.  N.  R.  Dhar.  Quarterly  Bull. 
Central  Fuel  Research  Inst.  8,  2  (1958)  Mar.  (4 
pp) 

Low  productivity  of  Indian  agriculture  is  bound  to 
country’s  fuel  habits.  Fertilizer  which  should  be  ear¬ 
marked  for  soil  enrichment  is  being  used  for  fuel. 
Scientists  the  world  over  have  concluded  that  only 
3%  of  world  food  production  could  be  attributed 
to  artificial  fertilizers.  Present  Indian  population  of 
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400  million  requires  about  10  million  tons  of  fixed 
nitrogen  for  self-sufficiency  in  food.  .Allahabad  School 
of  Soil  Chemists  has  attacked  problem  of  soil  fertil¬ 
ity  by  adding  organic  substances  to  the  soil.  In  this 
process  free  nitrogen  of  the  air  is  fixed.  These  re¬ 
searches  have  been  conducted  with  all  types  of 
energy,  producing  materials  like  carbohydrates,  gly¬ 
cerol,  butter,  ghee,  lignin  and  various  typ>es  of  coals. 
They  have  been  observed  to  be  slowly  oxidized  in  the 
soil  with  liberation  of  energy  which  is  used  in  fixing 
atmospheric  nitrogen.  Basic  slag  from  Tata  Iron  and 
Steel  Co.  contains  8-109c  cf  phosphorus  as  phos¬ 
phorus  pentoxide  and  that  from  Indian  Iron  &  Steel 
Co.  about  49c.  Efficiency  of  fixing  nitrogen  by  meth¬ 
od  described  is  25-309c .  Method  adopted  by  Central 
Fuel  Research  Institute  of  India  for  preparing  ni¬ 
trogenous  products  from  coal  is  promising. 

Education 

Report  on  Public  High-School  Course  in  Modern 
Engineering  Physics.  Instruments  and  Control  Sys¬ 
tems  32,  225  (1959)  Feb.  (8  pp. ) 

Academic,  vocational  and  industrial  leaders  in  Pitts¬ 
burgh  have  combined  forces  to  offer  high  school  stu¬ 
dents  a  unique  course  in  modern  engineering  phys¬ 
ics,  emphasizing  instrumentation.  Course  impact  is 
determined  from  reactions  of  1)  teacher,  2)  stu¬ 
dents,  3)  lecturers  and  4)  school  system.  Course  en¬ 
compasses  every  phase  of  pin  sics;  it  complements 
and  supplements  the  regular  phvsics  and  chemistry 
courses  but  is  not  suggested  as  a  substitute.  Opposi¬ 
tion  to  course  has  been  noted  to  originate  at  univer¬ 
sity  level.  Outline  of  course  curriculum  is  included. 

Corrosion  Mitigation.  D.  P.  Price.  Gas  35,  64  (1959) 
Mar  (6  pp.) 

Successful  combatting  of  corrosion  on  a  systemwide 
scale  requires  interest  and  assistance  of  all  operating 
and  installation  men.  Men  must  be  schooled;  a 
manual  containing  instructions  and  information  on 
all  phases  of  the  cathodic  protection  and  coating 
program  is  a  necessity.  Any  means  by  which  the 
corrosion  program  can  be  kept  in  the  minds  of  oper¬ 
ating  personnel  should  be  employed.  Communica¬ 
tions  between  the  corrosion  department,  manage¬ 
ment  and  operating  personnel  is  a  must. 

Safety 

How  One  Utility  Puts  Safety  First.  K.  W.  Mitchell. 
Can.  Gas  J.  52,  13  ( 1959 )  Feb.  (  3  pp. ) 

Manager  of  Customer  Service  and  Utilization  and 
Measurement,  Canadian  Western  Natural  Gas  Com¬ 
pany  Ltd.,  describes  safety  measures  enforced  by  his 
company.  Regulations  followed  include  .A.S.A.  Code 
for  Gas  Transmission  and  Distribution  piping,  known 


as  B31.18.  Once  line  is  in  operation,  constant  vigil 
is  used  to  assure  that  it  remains  gas  tight.  Company 
employs  a  staff  of  trained  technicians  and  engineers 
to  advise  its  customers  on  the  safe  use  of  its  product 
and  to  inspect  and  recommend  the  proper  type  of 
equipment,  both  from  the  safety  angle  as  well  as  the 
efficient  use.  To  further  this  cause,  company  has 
operated  an  appliance  testing  laboratory  for  many 
years. 

Maintenance 

Refinery  Maintenance  Gets  New  Look.  Oil  Gas  J. 
57,  79  (  1959)  Mar.  9  (4  pp.) 

Trend  toward  flexibility  in  work  assignments  and 
team  approach  while  getting  away  from  rigidity  in 
craft  rules  is  getting  a  push  as  pressure  of  fixed  crude 
prices  and  fixed  product  prices  forces  refiners  to 
trim  operating  costs. 


2.  ENERGY  SUPPLY  AND  ECONOMICS 

Gas  Reserves 

U.S.  Natural  Gas  Reserves  Climb  to  Record  254 
Trillion  Cubic  Feet.  (New  York:  A.G..'\.  Release 
No.  1 1-N9.)  1959  (Mar.  13.) 

In  a  report  released  jointly  with  the  .API,  the  .A.G.A. 
announced  that  proved  recoverable  reserves  of 
natural  gas  in  the  U.S.  climbed  to  an  all-time  high 
in  1958  of  more  than  254  million  CF.  A.G.A.  notes 
that  a  net  gain  of  7.6  trillion  CF  was  achieved  dur¬ 
ing  the  year,  even  though  net  production  in  1958 
amounted  to  nearly  1 1 .5  trillion  CF,  a  one-year 
figure  surpassed  only  by  the  all-time  peak  of  1 1,502 
billion  CF  produced  in  1957.  Additions  to  natural 
gas  reserves  during  1958  totaled  19  trillion  CF',  in¬ 
cluding  5.6  trillion  CF  of  new  discoveries.  Extensions 
and  revisions  of  earlier  estimates  amounted  to  13.4 
trillion  CF,  and  an  increase  of  58  billion  CF  was  re¬ 
ported  in  underground  storage.  Nation's  estimated 
proved  recoverable  reserves  have  increased  from 
173.9  trillion  to  254.1  trillion  CF  since  1948.  Total 
production  during  the  same  period  was  92.4  trillion 
CF.  New  discoveries  of  natural  gas  liquids  reserves 
in  1958  totaled  108.2  million  barrels,  second  highest 
in  the  nation's  history.  Estimated  reserves  at  year’s 
end  totaled  6.2  billion  barrels,  an  increase  of  nearly 
517  million  barrels  over  the  1957  reserves  total. 
Canadian  natural  gas  reserves  climbed  to  23.3  tril¬ 
lion  CF  in  1958,  compared  with  20.7  trillion  CF  at 
the  end  of  1957,  according  to  the  Canadian  Petrole¬ 
um  Association.  Net  production  of  381  billion  CF 
was  reported  against  reserve  additions  of  2.9  trillion 
CF. 
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Ga$  Reserves  Increasing  but  at  Lower  Rate  than 
Gas  Use.  World  Oil  148,  168  (1959)  Feb.  15. 

At  the  beginning  of  1958,  U.S.  had  an  estimated 
proved  natural  gas  reserve  of  246.6  trillion  CF, 
amounting  to  8.8  trillion  CF  more  than  that  reported 
at  the  start  of  1957.  In  comparison,  at  the  begin¬ 
ning  of  1957,  the  U.S.  recorded  an  estimated  237.8 
trillion  CF  of  proved  gas  reserves — 14  trillion  CF 
more  than  were  reported  at  the  start  of  1956. 

Energy  Sources 

Energy  Supremacy.  Independent  Petrol.  As.wc. 
Monthly  29,  16  (1959)  Feb.  (5  pp.) 

Petroleum  fuels  continue  to  supply  a  larger  and 
larger  share  of  U.S.  energy  requirements.  Oil  and 
gas  supplied  only  18%  of  energy  consumption  in 
1920;  today,  they  supply  about  70%.  Expressed  in 
crude  oil  equivalent,  U.S.  energy  requirements  in 
1968  will  total  about  27  million  barrels  daily.  Energy 
supremacy  for  the  U.S.  primarily  depends  upxm  dis¬ 
covery,  development  and  availability  of  adequate 
petroleum  fuels.  This  can  be  achieved  only  by  in¬ 
creasing  oil  and  gas  exploration,  drilling  and  devel¬ 
opment.  Level  of  these  essential  activities  will  deter¬ 
mine  whether  domestic  petroleum  reserves  are  ex¬ 
panded  in  keeping  with  growing  national  require¬ 
ments.  Ten-point  program  is  suggested. 

Nuclear  or  Solar  Energy:  Which  Is  More  Practical 
for  Space  Heating?  G.  W.  Rusler.  Heating,  Piping 
A  Air  Conditioning  3 1 ,  106  (1959)  Feb.  (4  pp.) 
Solar  energy — an  “income”  energy,  could  be  a  siz¬ 
able  source  of  heating  fuel  in  the  next  10-20  years  if 
it  were  actively  exploited  starting  now.  This  would 
help  conserve  some  capital  fuels  for  more  critical 
energy  uses.  Nuclear  energy  can  possibly  become  a 
major  source  of  usable  power  and  energy  only  after 
several  decades  of  elTort  in  solving  the  major  health 
problems,  in  plant  development  and  in  building  new 
facilities  required.  Over-all  energy  problem  will  be 
solved  only  through  an  immediate,  vigorous,  con¬ 
certed  elTort  on  all  energy  fronts. 

Recent  Advances  in  Fluorine  Chemistry  and  Tech¬ 
nology.  J.  F.  Gall.  ARS  J.  29,  95  (1959)  Feb.  (9 
pp.) 

Among  all  stable  chemical  materials,  liquid  fluorine 
oxidizer  contributes  the  highest  possible  energy  stor¬ 
age  value,  whether  measured  in  terms  of  volume  or 
weight.  This  is  an  outstanding  reason  for  interest 
in  fluorine  chemistry.  Such  is  the  versatility  of  this 
chemistry,  though,  that  fluorine  chemicals  other  than 
liquid  fluorine  can  substantially  advance  the  art  of 
high  energy  and  storable  propellants;  furthermore, 
fluorine  chemistry  has  given  many  compositions  be¬ 
sides  propellants  useful  in  the  unusual  chemical  and 


rigorous  physical  environments  encountered  in  vari¬ 
ous  parts  of  the  rocket.  Fortunately,  fluorine  chem¬ 
istry  has  for  some  time  been  of  interest  in  other 
major  areas  of  technical  advancement,  including 
atomic  energy  generation,  in  steel  making,  oil  refin¬ 
ing,  and  in  protection  from  corrosive  or  high  tem¬ 
perature  environments  similar  to  those  encountered 
in  high  performance  rocketry.  Advances  which  have 
been  made  in  the  last  10-15  years  in  fluorine  chem¬ 
istry  have  been  timed  with  the  requirements  of  rocket 
development. 

Petroleum 

The  Case  for  27 ’A  %  Depletion.  Oil  Gas  J.  57,  99 
(1959)  Feb.  23  (16  pp.) 

This  year  Congress  will  consider  two  bills,  each  call¬ 
ing  for  a  reduction  in  percentage  depletion  on  oil  and 
gas.  The  reduction  sought  is  from  27', 2%  to  15%. 
.Article  warns  that  cut  in  percentage  depletion  can 
only  reduce  country's  ability  to  find  more  oil  and  gas 
to  replace  what  is  consumed  each  day.  Special  report 
was  prepared  because  editors  believe  that  most  of  the 
opposition  to  27' 2%  depletion  stems  from  a  lack  of 
understanding  of  its  objectives  and  its  workings. 

New,  Mandatory  Imports  Plan  Due  Out  This  Week. 

Oil  Gas  J.  57,  84  (1959)  Mar.  9  (2  pp. ) 

The  President  is  expected  to  announce  program 
based  on  refinery  runs  and  setting  total  imports  at 
about  1 , 1 ()(),()()()  bbl  d.  Big  importers  will  sutler  in 
order  to  make  room  for  UK)  refiners  not  covered  in 
voluntary  plan.  If  new  controls  are  elTective,  they 
are  expected  to  have  a  steadying  influence  on  shaky 
crude  and  products  prices. 

Petroleum  Reserves 

Oil  Reserves  Show  First  Drop  in  14  Years.  H'orld 
Oil  148,  158  (1959)  Feb.  15  (2  pp.) 

U.S.  proved  petroleum  reserves  totaled  slightly  less 
than  36  billion  bbl  at  the  beginning  of  1958,  a  de¬ 
crease  of  349.2  million  barrels  (0.97%)  from  the 
same  period  in  1957,  for  the  first  decrease  since  an 
18.6  million  deficit  was  reported  in  1943.  Crude  ac¬ 
counted  for  30.3  billion  bbl  of  total  liquid  hydro¬ 
carbon  reserves  at  the  start  of  1958,  a  decline  of 
134.2  million  bbl  from  the  same  1957  period.  Nat¬ 
ural  gas  liquid  reserves  decreased  nearly  215  million 
bbl  to  a  5.7  billion  bbl  total.  .At  current  production 
rates,  U.S.  has  a  12.4  year  supply  of  proved  recover¬ 
able  liquid  hydrocarbon  reserves,  the  lowest  ratio 
since  1948. 

Sahara  Wildcat  Hits.  Oil  Gas  J.  57,  84  ( 1959)  Mar. 
2 

Ste.  Nationale  des  Petroles  d'.Acquitaine  has  a  field 
discovery  at  El  Gassi  which  could  become  a  smaller 
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Hassi  Mcssaoud.  After  a  month’s  testing,  SNPA 
revealed  late  in  Februarv’  the  well  flows  at  the  rate 
of  2250  bhl  day  on  production  tests  of  a  243-ft  pay 
section  found  below  10,400  ft.  Bottom-hole  pressure 
is  6330  psi. 

Fuel  Cells 

Fuel  Cells.  E.  Gorin  and  H.  L.  Recht.  ASME  Paper 
No.  58-.A-200.  (New  York;  ASME,  1958);  Fuel 
Cells — Future  Method  of  Conserving  Natural  Gas? 
(ias  123,  38  ( 1959)  Feb.  5  (3  op.);  Mech.  Eng. 
<S7,  63  (1959)  .Mar.  (3  pp.) 

Several  different  types  of  fuel  cells  have  been  under 
development.  All  cells  for  which  any  success  has 
been  claimed  operate  with  gaseous  fuels,  and  dis¬ 
cussion  is  limited  to  these.  Developments  now  under¬ 
way  on  high  temperature  fuel  cells  and  the  electrical 
anti  thermal  factors  arc  briefly  discussed.  Authors’ 
company  is  ultimately  interested  in  use  of  solid  fuels, 
particularly  coal,  which  is  by  far  most  abundant  fos¬ 
sil  fuel  for  generation  of  power.  Prior  gasification  of 
coal  can  be  used  to  produce  fuel  gas  for  use  in  the 
fuel  cell.  This  operation  can  be  conducted  in  integra¬ 
tion  with  the  fuel  cell  process  itself  to  produce  a  high 
potential  cfliciency  for  generation  of  power  from  coal 
as  well  as  from  other  natural  fuels. 

Fuel  Cells.  G.  J.  Young  and  R.  B.  Rozelle.  J.  Chcin. 
Education  36,  68  ( 1959)  1  eb.  (6  pp.) 
l-'uel  cells  can  most  easily  provide  low  voltage  direct 
current  and  would  be  ideal  (xn\er  sources  for  elec¬ 
trometallurgical  industries  such  as  an  aluminum  re¬ 
fining  plant.  Other  potential  fuel  sources  may  be 
found  in  the  oil  industries  refining  plants.  Fuel  cells 
should  find  many  immediate  applications  as  small 
power  sources;  however,  the  use  of  fuel  cells  for 
large  scale  power  sources  will  depend  on  the  eco¬ 
nomics  of  fuel  gas  supply,  capital  investment  costs 
which  are  unknown  at  present,  and  future  develop¬ 
ments  in  fuel  cells  and  competing  nuclear  and  con¬ 
ventional  electrical  power  plants.  .At  present,  large 
scale  applicants  appear  to  be  limited  to  those  unique 
situations  that  require  direct  current  in  areas  of  high 
electrical  costs  but  with  low  cost  sources  of  fuel 
gases. 

Competitive  Energy 

Gas,  Coke  or  Oil?  E.  G.  Brooks.  F  uel  Efficiency  7, 
1 3  ( 1959 )  Jan.  (2  pp. ) 

Prices  for  three  fuels,  in  relation  to  space  heating, 
will  vary  up  and  down  the  country  (England),  but 
generally  it  will  be  found  that  gas  is  the  most  ex¬ 
pensive  and  coke  the  cheapest.  The  very  fact  that  all 
arc  in  large-scale  demand  proves  that  to  consider 
only  fuel  costs  is  wrong.  Other  factors  are;  Efficiency 


of  combustion,  capital  cost,  maintenance,  space  sav¬ 
ing,  supply  and  amenity. 

Nuclear  Energy 

Free-World  Engineers  Map  New  Heavy  Wafer  Proc¬ 
esses  and  Plants  for  Nuclear  Future.  Cheni.  Eng. 
66,  64  (1959)  Feb.  23  (3  pp.) 

To  give  domestic  nuclear  power  the  heavy  water  it 
needs,  at  a  price  it  can  afford,  engineers  are  striving 
to  domesticate  production  technology  born  out  of 
military  necessity.  Currently,  the  AEC  Savannah 
River  plant  offers  the  only  U.S.  source  of  heavy 
water  which  is  sold  to  qualified  customers  in  quan¬ 
tities  up  to  400  lb  at  $28  lb  or  4^^  yr  rental  charge. 
Plant  uses  three  processes  in  combination;  Dual¬ 
temperature  e.xchange,  water  distillation  and  electrol¬ 
ysis.  Entering  dual-temperature  process,  water  under¬ 
goes  deuterium  enrichment  from  contact  with  HjS- 
DoS  mixture  at  lower  temperature.  Some  of  this  en¬ 
riched  water  passes  to  low -temperature  tower  for 
further  enrichment.  Water  discharging  from  the  dual- 
tempKTature  exchange  contains  15-209e  D-O.  Water 
undergoes  distillation  to  raise  DjO  content  to  90% . 
Electrolysis  completes  final  concentration  to  99.8% 
D.O. 

Process  Heat  from  Nuclear  Reactors.  H.  Perry  and 
J.  P.  McGee.  Chem.  ling.  66,  143  (1959)  Feb.  23 
(4  pp.) 

Bureau  of  Mines  has  given  consideration  to  the  com¬ 
parative  economics  of  using  nuclear  energy  instead 
of  using  conventional  fuels  for  supplying  process  heat 
in  these  operations;  Reforming  methane  to  hydro¬ 
gen;  coal  gasification;  low -temperature  carbonization 
of  coal;  ferrous  and  nonferrous  metallurgy;  petro¬ 
leum  refining;  production  of  acetylene,  and  direct  fix¬ 
ation  of  nitrogen.  Article  presents  some  conclusions 
based  on  this  work. 

America  Is  at  the  Crossroads  in  Nuclear  Power. 

C.  D.  Matthews.  I^uhlic  I' til.  Eortnighily  63,  307 
( 1959)  Feb.  26  (7  pp. ) 

Expanded  nuclear  power  program  sponsored  by  the 
Joint  Committee  on  .Atomic  Energy  appears  to  favor 
emasculating  the  initiative  of  industry  and  adding 
more  government  controls.  And,  unless  “second  gen¬ 
eration”  plants  are  more  explicitly  defined,  it  would 
seem  that  the  plan  would  force  free  enterprise  to 
take  a  back  seat  to  government  enterprise.  Neverthe¬ 
less  a  workable  program  can  still  be  developed  if  the 
Joint  Committee,  AFIC  and  industry  will  pool  their 
thinking  and  efforts.  Main  objectives  should  be; 

1  )  Demonstration  of  economically  competitive  elec¬ 
tric  power  in  U.  S.  by  1970  and  in  high  fuel  cost 
allied  nations  by  1968;  2)  fortification  of  U.  S. 
position  of  leadership  in  peaceful  uses  of  nuclear 
energy,  particularly  with  regard  to  power. 
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3.  NATURAL  GAS  AND 
PETROLEUM  PRODUCTION 


Drilling  Mud 

Analyzing  Mud  Solids  Saves  Time  and  Money.  P. 

\V.  ax)ke.  IVorUl  Oil  1 48,  66  (1959)  Feb.  1  (4 
PP) 

Drilled  clay  solids  concentration  in  mud,  especially 
when  penetrating  mud-making  formations,  is  main 
factor  influencing  viscosity.  Purpose  of  the  more 
common  treating  chemicals  is  to  enable  the  mud  to 
tolerate  more  drilled  solids  without  losing  desired 
qualities  of  viscosity  and  fluid  loss.  Chemical  ctTec- 
tiveness  goes  only  so  far  and  then  it  becomes  expedi¬ 
ent  to  reduce  the  clay  solids  concentration  to  avoid 
excessive  viscosity  rises.  This  may  be  accomplished 
either  by  watering-back  and  reweighing,  or,  prefer¬ 
ably,  by  application  of  centrifuges  and  cyclones 
which  discard  the  undesirable  clay  solids  from  a 
weighted  mud  without  removing  the  weight  material. 

Exploration 

Argentine  Activity  Hits  Feverish  Pace.  I'ctrol.  linf*. 
31,  B-73  ( 1959)  Feb.  (3  pp. ) 

Most  recent  of  the  significant  developments  is  the 
delivery  from  Italy  of  the  largest  number  of  identical 
drilling  rigs  ever  destined  for  one  area.  W  hen  order 
is  complete,  30  identical  rigs  will  be  at  work  in  the 
C'omodoro  Rivadavia  area  drilling  for  Yacimientos 
Petroliferos  I-'iscales,  the  national  oil  company. 
Twenty  of  the  dual  trailer-mounted  rigs  are  being 
shipped  from  Italy;  ten  from  a  Beaumont,  Texas, 
plant  were  shipped  in  1957.  Order  for  new  drilling 
equipment  is  just  one  phase  of  Argentina's  crash  pro¬ 
gram  to  fill  the  country's  rising  oil  needs  from  domes¬ 
tic  reserves. 

Are  We  Missing  Carbonate  Pools?  J.  T.  Bado.  Oil 
GasJ.  57,  208  (1959)  Feb.  16  (5  pp.) 

North  McW'illie  field  (Okla.)  cannot  be  classified  as 
a  major  oil-field  discovery,  but  it  has  indieated  that 
a  new  look  at  the  prospective  carbonate  pays  in  the 
area  must  be  undertaken.  Field  is  discussed  in  article 
as  a  carbonate-type  field. 

In  Exploration,  the  Problems  Are  Tougher,  Incen¬ 
tives  Are  Weaker.  Petrol.  M'trA:  8,  42  (1959)  Mar. 
13  (10  pp.) 

W  hile  need  for  new  petroleum  reserves  grows  more 
crucial,  difliculties  in  finding  them  are  increasing  and 
incentive  (profit)  is  decreasing.  Unless  some  com¬ 
pletely  new  techniques  are  developed,  it  is  concluded 
that  present  methods  w  ill  have  to  be  used  in  combina¬ 
tion  if  remaining  reservoirs  are  to  be  pinpointed,  and 
this  may  mean  that  the  day  of  the  specialist  is  over. 


Insofar  as  equipment  is  concerned,  some  of  it  is  so 
advanced  that  “old  timers"  are  having  trouble  under¬ 
standing  how  it  works.  On  the  exploratory  front,  geo¬ 
physical  activity  is  at  a  low  ebb,  but  should  fare 
better  in  1959  than  in  1958.  Other  trends:  Geophysi¬ 
cal  equipment  is  getting  smaller,  more  portable; 
there  is  a  stronger  effort  to  correlate  all  available 
knowledge;  extra-deep  exploratory  drill  probably 
will  be  a  rarity,  unless  economic  climate  improves; 
number  of  exploratory  companies  active  in  foreign 
countries  will  continue  to  increase. 

Logging 

Displacement  Logging:  A  New  Concept  in  Resistiv¬ 
ity  Logging.  W.  C.  Pritchett.  Petrol.  Hni>.  31,  B-56 
(  1 959 )  Feb.  (5  pp.) 

New  instrument  under  laboratory  development  rc- 
sptmds  directly  to  presence  of  producible  oil  but  docs 
not  to  presence  of  residual  oil;  experimental  tests 
verified,  work  continues  toward  acceptable  field  ttx>l. 

Radioactivity  Logs  for  Gas  Location.  D.  H.  McLen¬ 
don.  WorltlOil  148,  79  ( 1959)  Feb.  I  (6  pp.) 

When  it  is  advantageous  to  locate  gas  in  a  drill  hole, 
radioactivity  log  yet  has  to  be  surpassed  for  reliabil¬ 
ity  and  ease  of  interpretation.  In  some  cases  it  fails 
to  give  desired  result  due  to  conditions  of  deep  fluid 
invasion,  etc.  On  the  whole,  however,  radioactivity 
log  is  recognized  as  best  gas  log  available.  Improved 
instrumentation,  ability  to  log  wells  under  flowing 
conditions  and  a  better  understanding  of  subsurface 
conditions  are  constantly  improving  success  ratios. 

Well  Logging:  Today  and  Tomorrow.  A.  J.  Pearson. 
Petrol,  lint’.  31,  B-33  (1959)  l-'eb.  (11  pp. ) 

Present  logs  help  find  oil.  guide  testing  and  aid  res¬ 
ervoir  engineer.  Through  use  of  electric  logs,  addi¬ 
tional  oil  can  be  discovered  ...  as  well  as  oil  and 
gas  reservoirs  that  might  otherwise  be  overlooked. 
Method  is  economical  .  .  .  well  logs  indicate  which 
zones  are  to  be  tested  and  how  to  test  and  complete 
a  given  well.  Most  reservoir  engineering  studies 
begin  with  study  of  electrical  and  nuclear  logs.  Yet 
unsolved  logging  problems  remain.  Log  combina¬ 
tions.  a  new  porosity  tool  and  computers  promise 
more,  better  answers. 

Offshore  Operations 

Offshore's  Oil  Industry  Is  Flexing  Its  Muscles  Again. 

Petrol.  Week  8,  54  (1959)  Feb.  20  (15  pp.) 

For  the  first  time  in  1 8  months,  outlook  for  offshore 
activities  has  brightened.  Reason:  Sharply  rising 
production  of  gas  and  condensate  makes  area  ap¬ 
pear  more  inviting.  Drilling  during  1959  should 
strike  somewhere  between  the  1957  and  1958  rates. 
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That  would  bring  total  completions  in  1959  to  be¬ 
tween  600  and  700  wells  off  Louisiana  alone.  Other 
offshore  activity  will  take  place  off  California,  Texas 
and  Florida.  Several  pipeline  projects  will  add  sub¬ 
stantially  to  the  offshore  transportation  picture  in 
1959 — again,  especially  in  the  gas  phase.  Companies 
involved  in  the  several  projects  are  Transcontinental 
Gas  Pipe  Line  Corp.,  Tennessee  Gas  Transmission 
Co.,  Trunkline  Gas  Co.,  and  Columbia  Gulf  Trans¬ 
mission  Co. 


Reservoir  Engineering 

Developments  in  Natural  Gas  Reservoir  Engineer¬ 
ing.  M.  R.  Tek.  Petrol,  /.nc.  31.  B-47  ( 1959)  Mar. 

( 3  pp. ) 

Gas  production  engineering  problems  still  lie  in 
mathematics  of  gas  flow  through  porous  media.  Use 
of  finite  difference  math  and  digital  computing  tech¬ 
niques  provides  answers  for  specific  problems  .  .  . 
but  a  complete  partial  differential  equation  explain¬ 
ing  true  flow  phenomena  has  not  yet  been  offered. 
Bibliography  cites  articles  of  last  decade. 

Material  Balance  Equations  for  Gas  Reservoirs 
with  Water  Drive.  J.  R.  Fraser  and  .-X.  E.  Campbell. 
Worlil  Oil  NS.  63  (1959)  F-eb.  1  (3  pp.) 

Reasonable  estimate  of  original  reserves  in  a  reser¬ 
voir  and  the  degree  of  water  drive  may  be  determined 
by  application  of  a  material  balance  equation  in 
conjunction  with  a  water  influx  equation.  These 
basic  concepts  and  their  applications  have  been  dis¬ 
cussed  by  various  investigators.  However,  most  of 
these  discussions  refer  rather  specifically  to  oil 
reservoirs,  although  the  fundamental  principles  apply 
to  gas  and  gas-condensate  reservoirs  with  equal  sig¬ 
nificance  and  ultimate  benefit.  Based  on  these  con¬ 
siderations,  a  simple  material  balance  equation  for 
gas  reservoirs  has  been  combined  w  ith  the  Schilthuis 
water  influx  equation. 


Secondary  Recovery 

Miscible-phase  Floods  May  Precipitate  Asphalt. 

R.  B.  Bossier  and  F’.  IL  Crawford.  Oil  Gas  J.  57. 
137  (  199)  Feb.  23  (6  pp. ) 

.Ability  of  l.PG  to  precipitate  asphalts,  waxes  and 
heavy  lube  oils  from  crudes  sounds  a  warning  to 
operators  planning  a  miscible-phase  flood.  Tendency 
toward  precipitation  decreases  as  the  molecular 
weight  of  injected  miscible  fluid  increases.  Precipi¬ 
tated  asphalt  or  heavy  material  may  result  in  disas¬ 
trous  effects  on  field  experiments.  Article  covers 
conditions  under  which  precipitation  may  be  en¬ 
countered. 

) 


Well  Practice 

Needed:  Wider  Well  Spacing.  R.  M.  Williams. 
World  Oil  NS,  98  (1959)  Feb.  1  (4  pp.) 

E.xcess  wells  unnecessarily  occupy  and  damage  land- 
owner's  surface.  The  more  wells,  the  greater  the  risk 
of  improper  completions  and  inefficient  wells.  The 
lower  the  per  wells  allowable,  the  less  likely  a  pro¬ 
ducer  is  to  do  the  proper  remedial  work.  Suggested 
three-step  solution  to  well  spacing  problem  is;  1 ) 
Establishment  of  an  initial  spacing  pattern  for  devel¬ 
opment  purposes,  whether  it  be  by  statewide  order 
or  for  each  area  of  development;  2)  establishment 
of  a  system  for  holding  further  hearings  to  determine 
optimum  spacing  after  enough  wells  had  been  drilled 
and  when  required  information  and  evidence  were 
available,  and  3 )  empowering  a  regulatory  agency 
with  authority  to  permit  infill  drilling  and  closer 
spacing  if  more  wells  are  indicated  either  by  spacing 
rcevaluation  or  a  need  for  an  increased  current  rate 
of  production. 

Use  of  Small  Diameter  Casing  Reduces  Well  Costs. 

M.  H.  Stekoll  and  W.  L.  Hodges.  World  Oil  NS. 
70  (1959)  Feb.  1  (5  pp.) 

Stekoll  Petroleum  Company  has  reduced  well  com¬ 
pletion  costs  by  setting  2''H-in.  casing  (oil  strings) 
in  lieu  of  larger  pipe.  One-inch  tubing  also  is  used  in 
these  slim  hole  completions  in  place  of  conventional 
rod  and  tubing  strings.  Comparisons  of  well  costs  in¬ 
dicate  that  a  typical  5()00-foot  well  will  ci>st  $7500- 
$8500  less  when  equipped  with  2% -in.  casing  than  a 
well  completed  with  5V'2-in.  pipe.  This  saving  means 
that  enough  money  is  saved  to  drill  another  well  with 
approximately  every  seven  wells  drilled. 

Well  Productivity 

Various  Methods  Used  in  Comparison  of  Produc¬ 
tivity  Tests  on  a  Large-Capacity  Gas  Well.  J.  S. 

Miller,  C.  J.  Walker  and  H.  N.  Dunning.  Petrol,  linft. 
31,  B-23  (1959)  Feb.  (4  pp.) 

Theoretical  production  of  gas  well  stabilization  usual¬ 
ly  requires  reservoir  data  not  always  available. 
Description  of  series  of  tests  which  include  1  )  con¬ 
ventional  back-pressure  tests  of  increasing  and  de¬ 
creasing  rate  sequence;  2)  isochronal  performance 
tests  of  increasing  rate  sequence,  and  3 )  extended 
period  flow  tests. 

Reservoir  Engineering 

Method  of  Measuring  Characteristics  of  Porous 
Material.  J.  S.  Aronofsky,  G.  C.  Wallick  and  P.  P. 
Reichertz  (assigned  to  Stxrony  Mobil  Oil  Co.) 
U.S.  2,867,116  (1959)  Jan.  6. 

Gas  slip  permeability  and  porosity  of  a  porous  mate¬ 
rial  (reservoir  rtx'k)  are  determined  by  sealing  a 
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sample  in  a  chamber  between  a  high  pressure  gas 
supply  and  a  low  pressure  source,  sealing  up  a  high 
pressure  at  one  end  wall  of  sample,  measuring  time 
required  for  pressure  to  fall  to  a  predetermined  value, 
repeating  the  pressure  drop  procedure  with  with  dif¬ 
ferent  initial  values  and  using  these  experimental 
time-pressure  values  in  the  D’Arcy  equation  for  cal¬ 
culations. 

Secondary  Recovery 

Production  of  Hydrocarbon  Material.  C.  F.  VVeinaug 
and  D.  King  (assigned  to  LIniv.  of  Kansas  Research 
Foundation).  U.S.  2,867,277  (  1959)  Jan.  6. 

In  a  process  for  petroleum  recovery  by  tluid  displace¬ 
ment,  one  premixed  fluid  of  petroleum  and  a  lower- 
viscosity  hydrocarbon  (propane,  I.P(i)  is  injected 
and  then  followed  by  injection  of  regular  hydrocarbon 
displacement  fluid,  the  mixture  forming  a  transition 
zone  to  avoid  irregular  advance  of  the  displacement 
drive.  Several  premixed  intermediate  fluids  of  pro¬ 
gressively  lower  viscosity  down  to  natural  gas  may 
be  used. 


4.  GAS  CONDITIONING  AND 
LPG  RECOVERY 

Dust  Removal 

Trouble-Shooting  Mechanical  Dust  Collectors.  W.  E. 

Archer.  ASME  Paper  No.  5S-A-283.  (New  York: 
ASME,  1958.) 

Preventive  and  corrective  maintenance  for  mechani¬ 
cal  dust  collectors  cannot  be  reduced  to  a  fixed 
formula.  Variation  in  material  being  collected,  from 
one  installation  to  another,  variation  in  layout,  in 
operating  techniques  and  in-plant  maintenance  prac¬ 
tices,  all  may  seriously  affect  collector  performance. 
Gas  and  dust  distribution,  plugging  and  wear  con¬ 
stitute  the  greatest  part  of  mechanical-collector  dif¬ 
ficulties.  Solutions  are  to  be  found  primarily  through 
a  common-sense  approach  and  a  knowledge  of  the 
fundamental  operating  principles  of  mechanical  col¬ 
lectors. 

Gasoline 

Second  Stage  of  Lacq  Plant  Complete.  Petrol.  Re¬ 
finer  3S.  174  (1959)  Feb.  (4  pp.) 

Second  stage  of  the  natural  gasoline  plant  at  Lacq 
field  in  Sc)uthern  France  went  partially  on  stream  in 
October,  1958.  Second  stage  will  process  about  140 
MMCf''  of  raw  gas  daily,  producing  about  85  MMCF 
of  privcsscd  pipeline  gas,  800  metric  tons  of  sulfur, 
1 100  bbl  d  of  natural  gasoline  and  about  600  bbl  d 
of  propane.  Hutane  and  ethane  are  produced  in  quan¬ 
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tity  also.  Societe  Nationale  des  Petrolcs  d'.Aquitaine 
(SNPA),  the  French  government  company  holding 
the  Lacq  field  concession,  had  the  third  stage  under 
construction  and  has  reportedly  been  discussing  con¬ 
struction  contract  tenders  for  a  fourth. 

Hydrogen  Sulfide  Removal 

Solubility  of  Acidic  Gases  in  Aqueous  Monoethan- 

olamine.  J.  H.  Jones,  H.  R.  F-roning  and  E.  E.  Clay- 

tor,  Ji.  J.  Chem.  I'n^.  Data  4,  85  (1959)  Jan.  (8 

pp.) 

Study  provides  accurate  solubility  data  for  the  sys¬ 
tem  carbon  dioxide-hydrogen  sulfide- 15.3  weight 
ME.A  over  temperature  and  concentration  ranges  of 
particular  interest  in  the  design  and  operation  of 
amine  units.  .An  empirical  correlation  is  presented  by 
which  either  the  solution  loading  or  vapor  composi¬ 
tion  of  an  equilibrium  system  can  bo  obtained  when 
the  composition  of  either  phase  is  known. 

Water  Washing  for  Acid  Gas  Removal.  J.  G.  Burn¬ 
ham.  Petrol.  Enit.  ,?/,  C-15  ( 1959)  F-'cb.  (4  pp.) 
Difficulties  of  sweetening  gas  have  been  with  oil  and 
gas  industry  for  numerous  \cars.  In  recent  times, 
concentrations  in  sour  gases  have  generally  increased 
and  20-30%  or  more  COj  or  20-30%  H^S  in  raw 
gas  is  not  uncommon.  Canada,  for  example,  seems 
unable  to  discover  a  field  without  a  high  level  of 
F1..S.  Question  of  how  to  treat  high  acid  gas  concen¬ 
trations  economically  is  apt  to  become  more  acute 
with  time.  Recent  installations  and  studies  have 
shown  “.Aquasorption”  to  be  a  practical  process  for 
gas  sweetening,  particularly  with  high  ll.S  to  CO- 
ratio.  .Article  gives  complete  design  and  economics 
reptirt. 

Organic  Sulfur 

Identification  and  Determination  of  Organic  Sulfur 
in  Utility  Gases.  D.  Mc.A.  Mason  and  H.  Hakewill, 
Jr.  (Chicago:  Institute  of  Gas  Technoloszv,  Research 
Bull.  No.  5.  Jan.  1959.) 

Bulletin  presents  analytical  methods  and  detailed 
descriptions  of  apparatus  for  accurately  determining 
types  and  amounts  of  organic  sulfur  compounds  in 
utility  and  synthesis  gases.  Methods  described  have 
sufficient  sensitivity  to  permit  determination  of  sulfur 
compounds  in  concentrations  of  less  than  one  grain 
per  hundred  cubic  feet  of  gas. 

Organic  Sulfur  Removal 

Town  Gas  Desulphurisation  by  Oil  Washing.  R. 

I'leming  and  P.  G.  Harris,  ('ms  J.  297,  100  (1959) 
Jan.  21  (6  pp.) 

Desulfurizing  plant  for  the  I^'ast  Midlands  Gas  Board 
(Fmgland),  Car  House  works,  which  is  complete  in 
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two  units,  is  designed  for  95^  benzole  removal  and 
909^  extraction  of  the  organic  sulfur  compounds 
which  are  removable  by  oil  washing  from  13.5 
MMCF  day  of  coal  gas  from  intermittent  vertical 
chambers,  3-5  MMCF  day  of  crude  coke  oven  gas 
and  up  to  4  MMCF  day  of  carburetted  water  gas. 

Hydrocarbon  Recovery 

Recovery  of  Hydrocarbons  from  Gases.  F.  F.  Gil¬ 
more  (assigned  to  Phillips  Petrol.  Co.)  U.S.  2.868.- 
326  (1959^  Jan.  13. 

Propane  and  propylenes,  together  w  ith  some  hydrogen 
sulfide,  are  recovered  from  a  hydrivarbon  gas  stream 
by  a  process  comprising  1  )  scrubbing  the  gases  with 
an  absorption  oil;  2)  scrubbing  the  oil  in  a  separate 
contactor  with  water  or  immiscible  solvent  for  H.S 
to  provide  substantially  purified  oil.  and  3)  sepa¬ 
rating  oil  and  water  and  recovering  hydrocarbon 
from  the  oil  by  fractionation. 

Hydrogen  Sulfide  Removal 

Method  of  Gas  Purification  Utilizing  an  Amine 

Solution  and  an  Anti-Corrosion  Agent.  P.  W. 

Fischer  (assigned  to  Union  Oil  Co.  of  Calif.)  U.S. 
2.869,978  (r959)  Jan.  20. 

Improved  solution  for  purification  of  gas,  non-corro¬ 
sive  to  iron,  is  obtained  in  an  alkanol  amine  scrub¬ 
bing  solution  by  adding  0.05-0.59?’  antimony  tar¬ 
trate  to  the  solution  and  sufiicient  alkali  metal 
hydroxide  to  maintain  a  pH  of  3.0-4. 5. 

Removing  Hydrogen  Sulphide  from  Gases.  J.  F. 

Mills  (assigned  to  The  Cias  Council).  U.S.  2,868.617 
( 1959)  Jan.  6. 

In  removal  of  hydrogen  sulfide  from  a  mixture  of 
gases,  an  improved  process  is  claimed  which  com¬ 
prises  washing  the  crude  gas  with  a  solution  of  a  dye 
base  of  the  azine  or  triphenylmethane  class.  H..S 
reacts  to  form  the  leuco  base  of  the  dye.  Leuco  base 
then  is  contacted  with  oxygen  and  regenerated  to  the 
original  base  for  reuse. 

5.  NATURAL  GAS  TRANSMISSION 

Automation 

Mechanical  Type  of  Indicator  Relay  System  for 
Engine  or  Compressor  Shutdowns.  Pipe  Line  News 
Ji,  57  (1959)  Feb.  (3  pp.) 

In  many  pipeline  installations  it  has  been  found  de¬ 
sirable  to  employ  some  type  of  mechanical  indicator 
which  can  pinpoint  the  cause  of  shutdown.  Article 
describes  the  .Amot  Model  24(K)  indicating  relay  in 
combination  with  the  Amot  safety  control  systems. 
This  is  a  mechanical  method  of  indicating  which 
safety  control  component  caused  the  engine  shut¬ 


down.  One  indicating  relay  is  used  for  each  compo¬ 
nent  and  only  the  w  indow  shows  on  the  panel  board. 

Communications 

A  New  Method  of  Pipeline  Communications.  F.  V. 

Long.  Gas  .L5.  140  ( 1959)  Mar.  (2  pp.) 

Means  of  good  reliable  etlective  communications  is 
use  of  buried  metallic  coaxial  transmission  line. 
.Author  lists  six  arguments  against  its  use  and  refutes 
them. 

Compressors 

Application  of  Variable  Speed  Electric  Drive  to 
Compressors,  Boosters  and  Exhausters  for  Use  in 
Gas  Works.  H.  K.  Nicholas.  Gas  WorUl  149,  214 
(  1959)  Jan.  24  (6  pp.);  Gas  J.  297,  143  (1959) 
Jan.  28  (6  pp.) 

Discussion  of  various  methods  of  moving  gas  in  bulk 
from  one  point  to  another  and  description  of  the  type 
of  variable  speed  electric  motor  which  has  been 
developed  to  perform  these  and  similar  duties.  .At¬ 
tempt  is  made  to  discuss  suitability  of  each  of  the 
types  for  each  duty  and  to  illustrate  the  facility  with 
which  output  pressure  or  gas  How  may  be  controlled 
when  electric  drive  is  used. 

Compressor  Stations 

Solving  Gas-Pulsation  Problems.  R.  F.  Mayne.  Oil 
Gas  J.  57,  123  (1959)  Mar.  9  (5  pp.) 
Flectro-acoustical  analog  has  been  used  by  Northern 
Natural  Gas  Co.  to  obtain  27  individual  piping  de¬ 
signs  that  have  been  installed  on  79  compressor  en¬ 
gines.  Analog,  which  simulates  actions  of  compressor 
and  piping,  is  alleviating  gas  pulsation. 

TET  Adds  Horsepower  at  Holbrook.  \V.  Woods.  Oil 
Gas  J.  57,  132  ( 1959)  Mar.  9  (4  pp.) 

Proper  expansion  of  a  compressor  station  can  result 
in  a  considerable  savings  in  both  the  initial  cost  and 
the  operating  expenses  afterward.  Thoughtful  plan¬ 
ning  is  required  along  with  careful  consideration 
toward  future  expansion.  Fxpansion  described  is  not 
conventional.  Rather,  it  represents  a  bold  design 
attack  on  a  station  which  had  already  been  expanded 
perhaps  beyond  concept  of  original  designer. 

Engines 

Engine  Analyzer  Spots  Trouble  in  the  Making. 

M.  G.  Wallington.  Oil  Gas  J.  57.  133  (1959)  Feb. 
16  (3  pp.) 

Flectronic  analyzer  has  proved  to  be  an  excellent 
maintenance  tool  on  spark-ignited  gas  engines.  While 
an  engine  is  in  operation,  it  is  possible  to  analyze 
its  mechanical  condition.  Three  distinct  tests  con¬ 
ducted  using  the  engine  analyzer  are:  1 )  Ignition,  2) 
vibration  and  3)  pressure. 
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Metering 

Effect  of  Entrained  Liquids  on  Gas  Measurement. 

R.  A.  Schuster.  Pipe  Line  Ind.  JO,  24  ( 1959)  Feb. 

(6  pp.) 

It  was  believed  that  if  the  effects  of  a  liquid  upon 
gas  measurement  could  be  determined  accurately,  a 
correction  factor  could  be  calculated;  a  curve  could 
be  drawn  plotting  the  percent  error  against  the  liquid 
content  in  applicable  terms,  such  as  barrels  of  water 
per  million  Cf-  of  gas.  Then,  if  the  liquid  content  was 
known,  the  percent  of  measurement  error  could  be 
obtained  from  the  curve;  the  recorded  volume  could 
be  adjusted  to  more  accurately  indicate  the  true 
volume,  b'ull-scale  orifice  meter  installations  were 
used,  in  3-  and  4-in.  sizes,  to  conduct  a  series  of 
tests  to  determine  if  a  correlation  could  be  estab¬ 
lished  between  dry  gas  measurement  and  varying 
amounts  of  liquids  with  regard  to  true  measurement. 
Tests  were  planned  at  various  liquid  rates,  liquid 
specific  gravities,  gas  rates  and  pressures  as  well  as 
different  orifice  sizes. 

New  Method  Simplifies  Orifice-Meter>Chart  Calcu¬ 
lations.  R.  J.  Enright.  Oil  Gas  J.  57,  138  (1959) 
I'eb.  16(3  pp. ) 

New  electronic  computing  typewriter  can  produce  a 
chart  calculation  rapidly,  verify  and  automatically 
print  out  results  on  the  back  of  the  chart  together 
with  all  derivative  factors,  within  10-15  seconds. 

Pipeline  Construction 

Computer  Aids  for  the  Pipe  Line  Engineer.  T.  R. 

Young.  Part  1.  l^ipe  IJne  Ind.  9,  23  (1958)  Dec. 
(4  pp.);  Part  2.  Ibid.  10,  50  (1959)  Feb.  (6  pp.) 
Electronic  equipment  today  has  many  capabilities  not 
being  used  fully  for  solution  of  pipeline  engineering- 
ing  and  operating  problems.  Many  engineers  need  a 
better  understanding  of  the  methods  for  adapting 
their  problems  to  computer  programming.  Under¬ 
standing  application  of  the  electronic  computer  in 
logical  ofx'rations  opens  up  many  possibilities  in 
pipeline  engineering.  Typical  solutions  include  those 
for  design  properties  of  pipe  and  pressure  drop 
handbook  calculations. 

Pipeline  Mapping  with  Aerial  Photos.  R.  L.  Cioh- 
man.  Oil  Gas  J.  57,  152  (1959)  Mar.  9  (6  pp.) 
LInique  application  of  advantages  of  aerial  photog¬ 
raphy  was  made  during  construction  of  the  Pacific 
Northwest  Pipeline  project  because  of  the  difficult 
terrain  and  the  tight  construction  schedule.  While 
aerial  photography  itself  was  not  new  in  industry  and 
values  of  controlled  aerial  mosaics  was  recognized. 
Pacific  could  not  justify  a  survey  to  establish  ground 
control  points.  Instead,  the  objective  was  to  eliminate 
as  much  field  work  as  possible  and  at  the  same  time 


reproduce  photographs,  along  with  certain  pertinent 
information,  in  such  a  way  as  to  furnish  all  personnel 
with  a  suitable  working  copy  almost  immediately. 
Procedure,  which  also  has  been  adapted  by  Pacific 
for  gathering  systems,  is  described. 

Saving  Money  with  Mechanical  Anchors.  W.  Hol¬ 
lander.  I*ipe  IJne  Ind.  10,  35  (1959)  Feb.  (3  pp.) 
Many  of  the  25,000  plus  miles  of  pipeline  scheduled 
for  construction  in  1959  must  be  protected  against 
flotation.  Low  cost,  screw  type  earth  anchors,  espe¬ 
cially  adapted  for  pipeline  application,  arc  now 
being  used  by  many  major  pipeline  companies.  An¬ 
choring  by  this  means  is  achieved  by  screwing  an 
anchor  into  firm  subsoil  on  each  side  of  the  pipe 
and  attaching  them  to  the  pipe  by  means  of  a  pre¬ 
formed  saddle  bracket.  Pad  of  rock  shield  or  other 
non-corrosive  material  is  used  under  the  bracket  to 
protect  the  coating  and  insulate  the  anchors  from 
static  current  in  the  line. 

Second  Vancouver  Pipeline.  Can.  Gas  J.  52,  33 
( 1959)  Feb.  (2  pp.) 

Construction  of  a  second  pipeline  to  bring  natural 
gas  into  metropolitan  Vancouver,  costing  about 
$5()(),()()(),  was  completed  in  December.  British 
Columbia  Electric's  ability  to  deliver  gas  to  this  dis¬ 
trict  has  been  increased  by  2  million  CF  hr.  Main 
areas  to  benefit  directly  from  completion  of  this 
19' ’-mile  pipeline  were  the  north  end  of  Van¬ 
couver  and  the  north  shore  of  Burard  Inlet.  B.  C. 
Electric  buys  Peace  River  natural  gas  from  West- 
coast  Transmission  Co.  at  Huntingdon,  B.  C.,  south 
of  the  Fraser  River  some  45  miles  from  V'ancouver. 


Pipeline  Operations 

Europe’s  Longest  Big-Inch  Line  Starts  Operation. 

O.  Anderson.  Pipe  Line  Ind.  10,  41  (1959)  Feb. 
( 3  pp. ) 

Ruhrgas  ACi,  Essen,  used  modern  methods  in  lay¬ 
ing  the  230-milc,  28-in.  line  from  North  Sea  port 
of  Wilhelmshavcn  to  the  Ruhr.  Number  of  water¬ 
ways,  roads,  underground  piping  and  cable  installa¬ 
tions  plus  cultivated  German  farmland  had  to  be 
crossed  and  restored.  Initially  the  line,  operated  by 
Northwest  Oil  Pipe  Line  Company,  will  deliver  up 
to  20(),()()0  bbl  d  to  Rhur  refineries.  Plans  call  for 
ultimate  expansion  with  three  unattended  pump  sta¬ 
tions  to  boost  capacity  to  nearly  5()0,()0()  bbl  d. 

Pipeline  Systems 

The  Florida  Pipeline — A  New  Concept  in  Gas  Trans¬ 
mission.  P.  Reed  and  G.  Kinney.  Oil  Gas  J.  57,  108 
(  1959)  Mar.  9  (9  pp. ) 
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Line  backers  departed  from  standard  pattern  by 
direct  producer  consumer  sales  for  most  of  the  load, 
making  tight  supply  available,  opening  big  market; 
heavy  industrial  load  to  offset  low  heating  market, 
permitting  economic  line  operation;  a  new  type  of 
structure  for  uniformity  and  design  and  construction 
innovations.  Operation  of  the  2596-mile  pipeline 
system  from  the  Rio  Grande  Valley  of  Texas  to 
Miami,  Fla.,  built  at  a  cost  of  $  163,75 7, OlKl,  will 
start  June  1. 

The  Trans-Canada  Pipe  Line  System.  Pipe  Line 
Sews  31,22  (1959)  Feb.  (21  pp.) 

Comprehensive  history  of  the  2294-mile  natural  gas 
pipeline  from  Alberta  to  Montreal  (Canada)  dis¬ 
cusses  merger  of  Trans-Canada  with  Western  Pipe 
Lines,  Ltd.;  land  acquisition;  problems  of  the  cross¬ 
ings  at  Niagara  River  and  the  Welland  Canal;  use  of 
a  double  jointing  yard;  terrain  east  of  Winnipicg; 
use  of  drilling  barges;  work  of  12  construction 
spreads  to  lay  853  miles  of  30-in.  pipe  from  the 
Lakehead  to  .Maple,  near  Toronto;  construction  of 
six  of  the  planned  27  compressor  stations  in  1958; 
anticipated  increase  in  gas  demand  and  a  listing  of 
the  officers  and  offices  of  the  company. 

Welding 

Consider  These  Factors  in  Fabricating  Branch  Con¬ 
nections.  R.  S.  Ryan.  Oil  Has  J.  57,  117  (1959) 
Mar.  9  (3  pp. ) 

.Article  describes  some  fundamental  principles  of 
welding  and  how  shrinkage  stresses  can  introduce 
distortion,  residual  stress  and  stress  concentration. 
These  principles  are  used  as  a  basis  for  the  specific 
application  of  branch  connections  in  the  development 
of  a  sequence  for  welding  various  types  of  branch 
connections.  Shrinkage  stresses  can  be  used  bene¬ 
ficially  to  produce  the  best  fit-up  and  minimize  the 
detrimental  effect  of  residual  stresses  and  stress  con¬ 
centration. 


6.  GAS  AND  LPG  STORAGE 


Gas  Holders 

Low  Pressure  Gas  Holders  and  the  DVGW  Guide. 

H.  K.  Kessler.  Has  n.  H'asserfach  100,  49  (1959) 
Jan.  16  (9  pp.  German  text.) 

Review  of  recent  growth  of  West  German  holder 
capacity.  Basic  designs  of  the  frame-  and  spiral- 
guided,  as  well  as  piston-type,  holders  are  discussed 
with  mention  of  principles  of  water  and  oil  seals, 
tangential  and  radial  bracing  and  basin-tank  and  pip¬ 
ing  arrangements.  Design  and  safety  details  of  cups 


are  discussed.  .Application  and  value  of  the  DVGW 
specifications  are  emphasized. 


Underground  Storage 

Comparison  of  Refrigerated  and  Mined  LP-Gas 
Storage.  P.  W.  Tucker  and  C.  C.  Anderson.  LP-Gas 
19,  48  (1959)  Mar.  (5  pp. ) 

Three  basic  plans  may  be  employed  for  economic 
storage  of  LPG:  1 )  Injection  into  depleted  oil  reser¬ 
voirs,  2)  storage  in  salt  cavities;  3)  storage  in  mined 
caverns  and  4)  refrigerated  storage.  So  many  varia¬ 
tions  are  available  that  the  precise,  practical  deduced 
decision  is  predicated  on  the  complete  evaluation  of 
the  influencing  factors  as  climate,  insulation,  power, 
filling  rate,  throughput  and  tender  sizes.  Practical 
plan  may  be  selected  for  each  situation.  Future  will 
see  more  bulk  movement  of  LPG  and  more  bulk 
storage  of  LPG.  Economics  will  dictate  that  it  will 
be  larger. 

Giant  Storage  Enables  Sendouts  Ranging  from  150 
to  1,270  M.M.c.f.d.  R.  B.  Batten  and  J.  R.  Elen- 
baaf.  Oil  Gas  J.  57,  164  (1959)  Mar.  9  (5  pp.) 
Some  855,000  customers  in  Michigan  are  served  by 
Michigan  Consolidated  Gas  Co.  In  1953,  company 
completed  acquisition  of  the  interests  in  the  depleted 
Six  Lakes  gas  field  and  started  developing  the  field 
for  storage.  This  field  enables  company  to  gain  flexi¬ 
bility  to  supply  widely  varying  needs  of  its  customers 
(from  150,000  MCE  d  on  a  warm  summer  week¬ 
end  to  1,274,000  MCF/d  on  a  cold  day  in  January). 
.Article  describes  development  of  field,  present  opera¬ 
tions  and  compressor  station. 

Hebron  Storage  Field  Pays  Off.  E.  S.  Murray  and 
I.  S.  Park,  Jr.  Oil  Gav  J.  57,  142  (1959)  Mar.  9 
(5  pp.) 

Storage  facility  operated  by  Tennessee  Gas  Pipeline 
Co.  45  milts  south  of  Glean,  N.Y.,  makes  available 
an  ample  volume  of  pipeline-quality  gas  for  winter 
loads.  In  the  past  41 2  years  it  has  been  possible  to 
store  approximately  58  billion  CF  of  gas  for  winter 
marketing  at  field  pressures  up  to  2200  psi  in  Hebron 
field.  Field  is  jointly  operated  with  United  Natural 
Cias  Co.  of  Oil  City,  Pa.  Storage  area,  near  Couders- 
port.  Pa.,  is  within  300  miles  of  the  ultimate  cus¬ 
tomers,  and  is  tantamount  to  having  a  high-pressure 
gas  field  on  tap  and  ready  for  convenient  delivery  to 
the  system’s  customers.  Dependability  of  the  mechan¬ 
ical  facilities  and  the  availability  of  this  large  volume 
of  gas  close  to  market  makes  for  economy  and  con¬ 
venience  that  cannot  be  entirely  evaluated  in  mone¬ 
tary  terms. 
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Income  Tax  Problems  in  Connections  with  Under¬ 
ground  Storage.  D.  E.  Lennon.  Gas  Age  123,  32 
( 1959)  Feb.  5  (5  pp. ) 

Most  of  the  income  tax  problems  in  connection  with 
underground  storage  are  not  fundamentally  dilTerent 
from  those  which  arise  in  connection  with  other 
utility  operations  and  with  other  typxis  of  business. 
However,  unique  nature  of  a  storage  operation  docs 
create  some  unique  tax  problems.  To  a  considerable 
extent,  the  special  problems  arise  because  industry 
practice  and  general  tax  practice  differ.  Most  of 
the  special  problems  are  too  new  to  have  been  liti¬ 
gated,  and  in  most  cases  the  Internal  Revenue 
Service  has  not  fixed  its  position.  Gas  inventory 
accounting,  depletion  and  depreciation  give  rise  to 
most  of  the  special  tax  problems  which  are  encoun¬ 
tered  in  connection  with  storage  operations.  Article 
discusses  these  subjects. 

Underground  Storage 

Method  and  Apparatus  for  Operating  Underground 
Storage  Caverns.  R.  M.  Gibson,  K.  C.  Brink  and 
A.  M.  Shook  (assigned  to  The  Texas  Co.)  U.  S. 
2,869,32S  (1959)  Jan.  20. 

Operation  of  a  hydrocarbon  underground  storage 
eavern  by  displacement  of  fuel  by  a  strong  brine  is 
improved  by  addition  of  dilution  water  to  the  out¬ 
flowing  brine  to  prevent  precipitation  and  blcKking  of 
conduits  by  salt. 


7.  MANUFACTURED  GAS  AND 
CHEMICAL  PROCESSING 


Ammonia 

Ammonia  Plant  Is  Compact,  Flexible.  J.  O.  Hart¬ 
man  and  C.  F.  Mackey.  Oil  Gas  J.  57,  100  ( 1959) 
Mar.  2  (4  pp. ) 

Design  capacity  of  the  PCI  ammonia  plant  at  Lake 
Charles,  l.a.,  is  100,000  short  tons  of  anhydrous 
ammonia  annually.  Plant  uses  infrared  analyzers  to 
monitor  acetylene  in  the  butadiene  feed  gas  and  to 
measure  hydrocarbons  in  the  intake  air,  acetylene  in 
oxygen  and  ethylene  in  oxygen.  These  analyzers  have 
performed  well  in  service  and  have  contributed  ap¬ 
preciably  to  over-all  safety  in  operation  of  the  low 
temperature  facilities.  Nitrogen  scrubbing  unit  or 
l.TSU  makes  pure  synthesis  gas.  a  separate  methane 
gas  stream,  a  separate  stream  of  ethane  plus  heavier 
hydrocarbons  and  a  CO  fraction.  Methane  fraction 
goes  to  the  PCI  fuel-gas  system  and  the  ethane-plus 
fraction  is  delivered  as  a  feed  gas  to  the  ethylene 
plant.  1  he  CO  gixrs  to  flare.  The  LTSU  is  designed 
to  produce  ammonia  synthesis  gas  containing  less 


than  20  ppm  of  total  impurities  (CO  plus  O..).  It 
is  rated  at  the  ammonia  equivalent  of  310  tons/ day. 


The  Process  of  Fissuring  in  Coke  and  the  Mechanism 
of  Coke  Formation.  J.  Nadziakiewiez.  CoAe  and  Gas 
21,  46  (1959)  Feb.  (10  pp. ) 

Mechanical  strength  of  industrial  coke  is  determined 
by  the  fissures.  When  subjected  to  mechanical  forces, 
coke  breaks  into  smaller  pieces  along  these  fissures. 
Fissures  arise  in  coke  as  a  result  of  decrease  in  vol¬ 
ume  between  bulk  volume  of  granulated  coal  and 
resulting  true  volume  of  the  coke  (without  fissures). 
This  reduction  in  volume  takes  place  in  two  periods. 
First  is  the  period  from  the  beginning  of  heating  to 
the  end  of  the  plastic  stage,  i.e.,  to  about  500  C,  and 
the  second  period  from  about  5(X)  C  to  the  end  of 
the  prcKess,  to  about  I00()°C. 

Catalysts 

Carbon  Formation  from  Carbon  Monoxide-Hydro¬ 
gen  Mixtures  over  Iron  Catalysts.  I.  Properties  of 
Carbon  Formed.  P.  L.  Walker  Jr..  J.  F.  Rakszawski 
and  G.  R.  Imperial.  J.  riiys.  Cliem.  63,  133  ( 1959) 
Feb.  (8  pp.) 

Properties  of  carbons  formed  from  various  carbon 
monoxide-hydrogen  mixtures  in  a  flow  system  over 
iron  catalysts  at  temperatures  from  450-700°  and 
atmospheric  pressure  have  been  investigated.  Crystal¬ 
lite  height,  surface  area,  C-H  ratio  and  electrical 
resistivity  of  carbons  arc  found  to  be  markedly  af¬ 
fected  by  formation  temperature,  gas  eomposition 
and  amount  of  carbon  formed  over  the  catalyst.  Car¬ 
bons  have  an  unusually  well  developed  crystalline 
eharacter,  eonsidering  the  relatively  low  formation 
temperatures,  with  crystallite  heights  in  most  cases 
being  above  100  .A,  and  interlayer  spacings  indicat¬ 
ing  substantial  three-dimensional  ordering. 

Carbon  Formation  from  Carbon  Monoxide-Hydro¬ 
gen  Mixtures  over  Iron  Catalysts.  II.  Rates  of  Car¬ 
bon  Formation.  P.  L.  Walker,  Jr.,  J.  F.  Rakszawski 
and  G.  R.  Imperial.  J.  Phys.  C  hem.  63,  140  ( 1959) 
Feb.  ( 10  pp.) 

Effeet  of  temperature  and  inlet  carbon  monoxide- 
hydrogen  composition  on  the  rate  of  earbon  forma¬ 
tion  and  amount  of  carbon  which  can  be  formed 
over  iron  catalysts  before  the  catalysts  are  deactivated 
has  been  investigated.  As  the  hydrogen  content  of 
the  gas  mixture  is  increased,  the  temperature  at 
which  the  maximum  rate  of  carbon  deposition  occurs 
also  increases.  Change  in  mixture  composition  has  a 
relatively  small  effect  on  rate  of  carbon  deposition 
or  total  amount  of  carbon  which  can  be  formed  from 


Carbonization 
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a  given  catalyst  weight  at  lower  temperatures  ^470- 
528° )  but  has  a  major  etleet  at  higher  temperatures 
(above  ca  576°  ).  At  the  higher  temperatures,  maxi¬ 
mum  rate  of  carbon  formation  increases  with  in¬ 
creasing  hydrogen  content  in  the  gas  up  to  a  point 
and  then  decreases.  Also,  increases  in  hy  drogen  con¬ 
tent  of  the  gas  markedly  increase  the  total  amount 
of  carbon  which  can  be  formed  before  catalyst  de¬ 
activation  occurs.  Type  of  catalyst  pretreatment  and 
nature  of  catalyst  also  alTeets  carbon  dep<isition. 

Coal 

Contribution  to  the  Explanation  of  the  Structure 
and  Constitution  of  Coal.  M.  S.  Iyengar  and  .A. 
l.ahiri.  lirennstoQ-CIwnue  40,  S  (  iy5S))  Jan.  2 1  (6 
pp.  German  te.xt.) 

\'arious  conclusions  are  drawn  from  assembled  re¬ 
searches  on  coal  reactive  groups,  sorption  of  vapors, 
.\-ray  diffraction,  oxidation,  briquetting  and  car¬ 
bonization  and  the  Central  Fuel  Research  Institute 
of  India. 

Ethylene 

PCI's  Ethylene  Plant  Features  High-Efficiency,  Low- 
Temperature  Process.  W'.  Tucker,  C.  Ci.  Kevil  and 
P.  M.  Ableson.  Oil  (Jus  J.  57.  94  (  1959)  Mar.  2. 

( b  pp. ) 

High  purity  (99.7-pius  G  )  eth\lene  is  made  with 
single  demethanizer  and  single  ethylene  fractionator. 
Plant  has  consistently  exceeded  specified  ethylene 
purity.  Offgases  are  produced  in  two  streams,  one 
rich  in  hydrogen  and  the  other  in  methane.  PCI 
recovery  section  consists  of;  I  )  Fractionation  to 
separate  Ct  and  heavier  from  C..  and  lighter  mate¬ 
rials;  2 )  low  -temperature  condensation  at  high  pres¬ 
sure  to  liquefy  all  of  the  C/s.  and  3 )  demethaniza- 
tion  of  the  condensed  liquid  at  low  pressure.  PCI 
plant  thus  would  be  classified  as  a  low-pressure,  low- 
temperature  fractionation  plant. 

Study  of  the  Effect  of  Steam  on  Pyrolysis  of  a  Com¬ 
mercial  Ethane  Fraction  for  the  Production  of 
Ethylene.  P.  S.  Kogan  and  I..  A.  Potolovskii.  Khim. 
lekh.  Top  Mascl.  J,  22  (  195S)  No.  12  (5  pp.  Rus¬ 
sian  text. ) 

FdTect  of  steam-to-feed  ratio  and  residence  time  was 
studied.  Coke  yield  much  reduced. 

Assoc.  Tech.  Serxiccs,  Inc. 

Gasification 

A  Study  of  the  Reactions  of  Graphite  with  Carbon 
Dioxide  with  Reference  to  Gas-Cooled  Nuclear  Re¬ 
actors.  T.  B.  Copcstake.  H.  W .  Davidson  and  B.  L. 
Tonge.  J.  Appl.  Chein.  9,  74  (  1959)  f-'eb.  (  1 1  pp. ) 
Reaction  of  graphite  and  carbon  dioxide  is  discussed 
in  relation  to  the  performance  and  safety  of  gas- 
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cooled  graphite-moderated  nuclear  reactors.  Reac¬ 
tion  is  promoted  by  reactor  radiation  but  this  radia¬ 
tion-induced  process  is  unlikely  to  be  temperature 
dependent.  Limiting  temperature  for  operating  the 
system  graphite-carbon  dioxide  is,  therefore,  prob¬ 
ably  set  by  the  thermal  reaction.  Wide  variety  of 
experimental  means  has  been  used  to  examine  the 
thermal  reaction  and  it  is  concluded  that  gasification 
of  carbon  by  carbon  dioxide  is  unlikely  below  tem¬ 
peratures  of  600^.  This  conclusion  appears  valid 
even  if  applied  to  graphite  which  has  undergone 
hea\y  neutron  damage.  Accelerated  life  tests  cover¬ 
ing  several  thousand  hours  have  been  used  to  con¬ 
firm  these  observations.  These  same  tests  show  that 
gasification  of  graphite  occurs  at  temperatures  above 
6(K)  -’  but  it  is  strongly  inhibited  by  carbon  monoxide. 
This  provides  an  additional  factor  of  safety  from  the 
reactor  peiint  of  view.  Most  pessimistic  estimate  for 
the  rate  of  gasification  of  graphite  in  carbon  dioxide 
by  purely  thermal  means  at  500’  is  calculated  to  be 
0.1  Cc  (by  weight)  in  20  years. 

Hydrogen 

Technology  Newsletter.  Cheni.  li’ecA:  84,  49  ( 1959) 
Feb.  28  (2  pp.) 

.Article  briefly  discusses  proposed  new  $6-million 
liquid  hydrogen  plant  to  be  built  in  western  U.S.  to 
turn  out  10,000  lb  day.  Present  U.S.  production 
figures  arc  not  available,  but  biggest  plant  is  believed 
to  be  that  built  by  Air  Products  in  the  Cape  Cana¬ 
veral  area,  capable  of  making  500,000  lb  year. 
Manufacture  and  storage  of  liquid  hydrogen  poses 
formidable  engineering  problem.  .Air  Products  plant 
is  thought  to  use  a  liquid  helium  or  similar  approach; 
Messer  in  Germany  is  pilot-planting  an  expansion 
engine  approach. 

Hydrogenation 

Hydrogenation  of  Heavy  Petroleum  Residues  and 
Secondary  Distillates.  I.  Karzhev  ct  al.  Khim. 
Tekh.  Top.  Masel  3.  3  (  1958)  No.  12(7  pp.  Rus¬ 
sian  text. ) 

Fixed-bed  hydrogenation  shown  to  raise  yields  of 
light  products,  broaden  their  range  and  improve 
quality. 

Assoc.  Tech.  Services,  Inc. 

Preparation  of  Products  with  a  High  Content  of 
Aromatic  Hydrocarbons  by  Hydrogenation.  N.  V. 

Goncharov  ct  al.  Khim.  Tekh.  Top.  \fii.sel  3,  15 
(1958)  No.  12  (7  pp.  Russian  text.) 

Optimum  conditions  for  vapor-phase  hydrogenation 
of  catalytically  cracked  gas  oil  and  hydrogenated 
semicoke  tar  with  maximum  production  of  aromat¬ 
ics  are  established. 

Assoc.  Tech.  Services,  Inc. 
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Liquefaction 

On  the  Optimum  Conditions  in  an  Isenthalpic 
Liquefaction  Process.  A.  W.  Sleeswijk.  Appl.  Sci. 
Res.  (A)  7.  1  (1958)  (8  pp.)  (From  Appl.  Mech. 
Rev.  12,  132  (1959)  Feb.) 

Two  criteria  for  optimum  conditions  in  isenthalpic 
liquefaction  processes  are  discussed.  The  first  cri¬ 
terion  treated  is  that  of  maximum  yield  of  liquid  per 
unit  of  gas  compressed.  This  well-known  criterion 
leads  to  conditions  corresponding  to  the  inversion 
curve.  The  second  criterion  discussed  is  that  of 
maximum  yield  per  unit  of  energy  expended.  This 
criterion  is  evaluated  and  it  is  shown  that  it  leads 
not  only  to  greater  efficiency  but  also  to  working 
pressures  that  are  considerably  lower  than  those  de¬ 
duced  from  the  first  criterion.  It  should  be  noted, 
however,  that  often  in  engineering  practice  neither 
of  the  two  criteria  is  applicable  because  of  technical 
or  economical  limitations  set  to  the  working  pres¬ 
sure. 

From  author's  summary 


Nitrogen  Oxides 

Design  Data  for  Oxides  of  Nitrogen.  E.  D.  Ermenc. 
Chem.  Eng.  66,  139  (1959)  Ecb.  23  (4  pp.) 

Nitrogen  compounds  are  assuming  greater  impor¬ 
tance  in  the  chemical  industry,  and  in  almost  every 
case  the  oxides  of  nitrogen — NO,  NO-.  N-O4 — are 
the  bases  of  operations.  Fields  of  use  include:  fum¬ 
ing  nitric  acid  in  rcKketry,  nitration  of  organic  mate¬ 
rials  and  industries  such  as  fertilizers  and  explosives. 
Recent  appearance  of  nitrogen  compounds  on  the 
nonchemical  scene  is  in  polluted  air,  where  nitrogen 
oxides  arc  suspected  of  contributing  to  the  problem. 
'I'hereforc,  engineers  and  others  arc  evidencing  con¬ 
siderable  interest  in  oxides  of  nitrogen,  their  reac¬ 
tions,  equilibrium  conditions  they  attain  and  their 
chemical  and  physical  properties.  Data  presented 
simplify  many  of  the  calculations  which  involved 
equilibrium  relationships  and  can  become  quite  com¬ 
plicated. 

Oil  Gas 

City  Gas  Production  by  Catalytic  Gasification  of 
Petroleum  Products  with  the  Aid  of  Fine-Grained 
Heat  Carriers  in  the  Continuous  Lurgi-Ruhrgas 
Process.  W.  Wustrow  and  O.  Madrich.  Erdol  u. 
Kohle  12,  9  (1959)  Jan.  (9  pp.  German  text.) 
Process  using  fine-grained  powder  catalyst  corre- 
sptmding  to  earlier  reported  coarsc-grain  process  is 
described.  Laboratory  and  pilot  plant  results  on 
light-to-heavy  factions  are  given  to  show  effects  of 
temperature  and  steam  ratio.  Yields  and  product  and 
heat  balances  are  given.  Gas  of  controllable  calorific 
value  and  density  is  obtained  by  control  of  tem¬ 
perature  and  steam. 


Petrochemicals 

Chemicals  from  Hydrocarbons  by  Vapor  Phase 
Oxidation.  J.  H.  Jones  and  M.  R.  Fenske,  Ind.  Eng. 
Chem.  51,  262  (1959)  Mar.  (5  pp.) 

V'ariety  of  hydriK'arbons  have  been  successfully  con¬ 
verted  to  useful  chemicals  by  oxidation  in  the  vapor 
phase  and  noncatalytically  in  a  new  type  of  reactor. 
Chemicals  produced  consist  of  epoxides  (five-,  four- 
and  three-membered  rings),  aldehydes,  ketones  and 
olefins.  Reactor  consists  simply  of  a  continuous 
cycling  system  in  which  fine  inert  solids  constantly 
rain  down  through  the  reaction  zone.  Rain  of  solids 
gives  uniform  temperature  control  by  removing  the 
reaction  heat  from  the  homogeneous  gas  phase  re¬ 
action,  thereby  preventing  combustion  reactions. 
Proportion  of  solids  needed  to  achieve  desired  con¬ 
trol  is  low  enough  that  surface  effects  are  not  a 
factor,  and  the  reaction  takes  place  in  what  is  essen¬ 
tially  an  open  tube. 

Complete  Byproducts  Processing.  H.  S.  Burk  and 
1.  E.  Thibodeaux.  Oil  Gas  J.  57,  91  (  1959)  Mar.  2 
(3  pp.) 

Petroleum  Chemicals,  Inc. -Calcasieu  Chemical  Corp. 
petrochemical  plant  complex  at  Lake  Charles,  La., 
is  designed  for  full  processing  of  refinery  byproduct 
streams.  Petroleum  Chemicals,  Inc.,  has  undertaken 
an  expanded  research  program  under  a  development 
department  consisting  of  research,  project  analysis 
and  market-research  divisions.  Butadiene  plant  re¬ 
ceives  a  B-B  stream  as  feed  from  adjacent  refinery. 
This  is  supplemented  by  a  C|'s  stream  coming  from 
the  ethylene  plant.  Ammonia  feed  plant  consists  of 
hydroformer  gas  from  the  same  refinery,  platformer 
gas  from  another  oil  company  and  dehydro  absorber 
gas  from  the  butadiene  plant  which  is  a  supplemen¬ 
tary  or  trimmer  feed.  Ethylene  plant  feed  consists 
primarily  of  refinery  byproduct  gas — a  stream  rich  in 
ethane  and  ethylene  from  the  refinery  and  another 
stream  from  the  other  company.  This  is  supple¬ 
mented  by  the  ethane-ethylene-and-heavier  stream 
from  the  ammonia  plant  LTSU.  Ethylene  plant  is 
designed  to  make  high  purity  ethylene  from  these 
three  vapor  feed  streams  and  a  (future)  liquid  pro¬ 
pane  feed. 

Ethylene  Oxide  Plant  Incorporates  Catalytic  Oxida¬ 
tion  Unit,  Stream  Analyzers  for  Safety.  C.  G.  Kevil 
and  R.  H.  Lyles.  Oil  Gas  J.  57,  104  (1959)  Mar. 
2  (3  pp.) 

Ethylene  oxide  plant,  at  design  rate,  uses  as  feed 
stock  some  64,500.(X)0  lb  year  of  the  low  purity 
(98.59c)  ethylene  from  the  PCI  ethylene  plant. 
Process  used  is  that  of  Shell  Development  Co.  which 
carries  out  direct  catalytic  oxidation  of  ethylene  with 
oxygen  in  fixed-bed  reactors.  The  CCC  plant  con¬ 
sumes  about  115,000,000  year  of  oxygen  at  95% 
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or  better  purity.  Ethylene  glycol  is  made  by  thermal 
hydration  of  ethylene  oxide. 

High-Pressure  Syntheses  of  Acetic  and  Propionic 
Acids  from  Alcohols  and  Carbon  Monoxide  in 
Presence  of  Nickel,  Cobalt  and  Iron  Catalysts. 

S.  K.  Bhattacharvya  and  S.  Sourirajan.  J.  Appl. 
Chem.  9,  126  (1959)  Feb.  (8  pp.) 

Optimum  yields  of  acids  and  esters  are  obtained  with 
a  nickel  iodide  catalyst  supported  on  an  equal 
weight  of  silica  at  about  230^  and  3000  psi  pressure, 
the  residence  time  being  about  2  hours.  Presence  of 
about  59f  of  water  in  the  alcohol  is  advantageous 
and  increased  yields  of  acid  and  ester  are  obtained 
when  the  bomb  is  cooled  to  about  60^  before  release 
of  gaseous  pressure.  Catalyst  is  reactivated  after  one 
use  by  addition  of  0.5  ml  of  water  per  10  g  of 
catalyst.  Decomposition  of  alcohols  and  acids  to 
gaseous  productions  (CO,  H..  and  saturated  lower 
paraffins)  is  discussed. 

From  Oil  to  Chemicals.  C.  E.  Morrell,  hul.  Fug. 
Chem.  51,  247  (  1959)  Mar. 

PetriKhemicals  industry  is  exerting  a  profound  im¬ 
pact  on  basic  chemical  technology.  One  of  the  most 
important  conversion  princesses  is  cracking,  the  back¬ 
bone  of  hydrocarbon  intermediate  production.  Re¬ 
moval  of  hydrogen  from  hydrocarbons  at  high  tem¬ 
peratures  and  in  the  presence  of  catalysts  is  also 
important.  Catalytic  reforming,  polymerization  and 
oxidation  also  are  widely  used. 

World’s  Largest  Peroxide  Fuel  Plant.  W  orld  Petrol. 
50.  51  (  1959)  Feb.  (3  pp. ) 

Laporte  Chemicals  Ltd.  recently  opnened  a  L2.5 
million  chemical  plant  at  its  Baronet  Works,  War¬ 
rington,  to  provide  high-test  peroxide  fuel  for  riKket 
motors  and  guided  weapons.  Plant  will  help  l.aporte 
to  double  its  output  of  this  important  fuel,  now  in 
increasing  demand  for  propulsion  purposes,  being 
used  by  Laporte  for  the  manufacture  of  polymeriz¬ 
ing  agents  used  in  the  manufacture  of  plastics. 
PriKcss  developed  by  Laporte  is  based  on  the  use 
of  2-ethyl  anthraquinone,  with  the  hydrogen  made 
by  cracking  butane.  The  carbon  dioxide,  removed  by 
scrubbing  with  monoethanolaminc,  is  used  as  re¬ 
quired  with  a  purge  gas  in  the  autoxidation  process. 
Hydrogen  is  passed  over  a  catalyst,  when  the  carbon 
monoxide  content  is  further  reduced  with  formation 
of  methane,  and  then  compressed  for  use  in  the 
priKess. 

Propylene 

High  Purity  Propylene — A  New  Problem.  J.  A. 

Sherred  and  J.  R.  Fair.  Ind.  Eng.  Chem.  51,  249 
( 1959)  Mar.  (4  pp.) 

Propylene  is  a  byproduct  in  refinery  operations  or  a 


eoproduct  in  ethylene  manufacture.  It  usually  is  in 
admixture  with  propane  and  as  such  suitable  for  a 
number  of  refinery  and  chemical  plant  uses.  .Article  is 
concerned  with  newer  chemical  uses  for  high-purity 
(99  ^  %)  propylene  and  technical  problems  asso¬ 
ciated  with  the  upgrading  operation.  Propylene  sup¬ 
ply  and  demand,  separating  methods  and  purification 
economics  arc  considered.  Adequate  supplies  of 
propylene  are  available  for  chemical  use,  and  puri¬ 
fication  by  distillation  is  most  practical.  Balanced 
against  alternative  uses  in  gasoline  manufacture, 
high-purity  propylene  can  be  expected  to  cost  about 
0.5  cent  pound  less  than  95^  ethylene. 

Reformed  Gas 

Endothermic  Catalytic  Cracking  of  Natural  Gas. 

G.  H.  Hellendoorn.  J.  H.  Baars  and  E.  deJonge. 
Rivista  del  Comhustihili  12,  836  (1958)  Nov.  (11 
pp.  Italian  text.) 

Report  of  a  series  of  industrial  scale  tests  conducted 
at  the  Hilversum  Gas  Works  on  catalytic  endo- 
thermal  cracking  of  natural  gas.  Results  of  the 
process,  which  features  a  catalyst  heating  cycle  by 
combustion  of  natural  gas  in  air  and  a  cycle  of 
natural  gas  conversion  with  steam,  throw  particular 
light  on  the  importance  of  the  following  parameters: 
Natural  gas/steam  ratio,  steam  superheating  tem¬ 
perature,  composition,  temperature  and  dimensions 
of  catalyst,  reagent  mixture  flow  velocity.  These  re¬ 
sults  are  collected  in  tables  and  graphs. 

The  “MS"  Process.  Chi.i  World  149,  288  (1959) 
Feb.  7  (7  pp.) 

Woodall-Duckham  Construction  Co.,  Ltd.  (Eng¬ 
land),  have  acquired  a  licence  to  exploit  a  new 
prix'ess  for  the  reforming  of  refinery  and  liquid 
petroleum  gases  and  light  distillate  to  produce  a 
town  gas  possessing  completely  interchangeable  char¬ 
acteristics.  In  its  essentials,  plant  comprises  a  single 
shell  generator  which  carries  the  catalyst  bed,  a 
water  seal  (wash  box)  and  a  direct  washer  scrubber. 
Complete  cycle  is  divided  into  four  phases:  Heat¬ 
ing,  steam  purging,  gas  making  and  steam  purging. 

Sulfur  Removal 

Direct  Oxygen  Regeneration  of  Spent  Petroleum 
Caustics.  W'.  R.  Lucas.  Ind.  Eng.  Chem.  51,  84A 
(1959)  Feb.  (2  pp.) 

Process  for  direct  oxygen  regeneration  of  spent  re¬ 
finery  caustics  has  been  developed  as  a  compre¬ 
hensive  solution  to  these  difficulties  and  in  anticipa¬ 
tion  of  future  legislation  on  stream  and  air  pollu¬ 
tion.  Process  has  been  adapted  to  the  regeneration 
of  various  caustic  mixtures  and  the  removal  of  sul¬ 
fides  and  mercaptans  from  waste  waters  and  crude 
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cresylic  acids.  It  is  potentially  adaptable  to  a  wide 
variety  of  industrial  applications. 

Water 

Treatment  of  Refinery-Waste  Waters  with  Activated 
Sludge.  P.  W.  Sherwood.  Erdol  u.  Kohle  II,  868 
(1958)  Dec.  (5  pp.) 

Removal  of  toxic  materials,  such  as  phenolic  com¬ 
pounds,  from  waste  liquors  of  refineries  is  reviewed 
from  the  standpoint  of  recent  American  practice.  Ex¬ 
traction  and  oxidation  principles  are  described,  to¬ 
gether  with  the  use  of  regular  dilution  by  domestic 
sewage  or  of  development  of  “acclimatized”  con¬ 
centrated  sewage  sludges.  Operating  features  of  five 
different  activation  processes  are  outlined  and  indus¬ 
trial-scale  results  are  discussed. 

Acetylene 

Acetylene  and  Recovery  Process.  R.  \V.  Rotzler. 
J.  P.  Hickman  and  \V.  H.  Collier  (assigned  to  Mon¬ 
santo  Chemical  Co.)  U.  S.  2,868,327  (1958)  Jan. 
13. 

Acetylene  is  recovered  from  mixtures  of  gaseous 
hydrocarbon  cracking  products  by  scrubbing  with  an 
organic  solvent,  then  subjecting  the  rich  solvent  suc¬ 
cessively  in  separate  stages  to  reduced  pressures  to 
desorb  the  acetylene,  removing  the  acetylene  by  a 
steam  ejector  from  each  stage  to  a  separate  con¬ 
denser  and  reinjecting  the  separated  gas  into  the 
stage  preceding,  so  as  to  concentrate  acetslene  into 
first  stage. 

Gasification 

Gasification  Process.  H.  N.  \Vi>ebcke  (assigned  to 
Hydrtx'arbon  Research,  Inc.)  L'.  S.  2,868,631 
(l'959)  Jan.  13. 

Finely  divided  carbonaceous  solids  in  a  water  slurry 
are  gasified  by  a  stepwise  prixess  which  claims: 
F'irst,  predrying  the  slurry  feed  by  injecting  it  into  a 
topmost  zone  fluidized  at  300  E  by  outgoing  gas; 
second,  passing  dried  solids  to  a  lower  fluidized  zone 
to  be  preheated  by  gasification  products;  third,  pass¬ 
ing  hot  solids  to  primary  gasification  zone,  where 
major  fluidized  reaction  at  1800°-250()  F  with 
oxygen  and  steam  occurs;  fourth,  passing  solids 
down  through  a  secondary  gasification  zone  where 
remaining  carbon  is  gasified  with  oxygen  and  steam, 
and  finally  the  solid  residue  is  cooled  with  a  minor 
fluidizing  blast  of  oxygen-steam.  Pressures  of  250- 
800  psig,  adjustable  oxygen-steam  ratios  and  500  F 
final  cooling  temperatures  may  be  used. 

Oil  Gas 

Method  of  the  Catalytic  Conversion  of  Hydrocar¬ 


bons.  C.  G.  Milbourne  (assigned  to  United  Gas  Im¬ 
provement  Co. )  U.  S.  2.868,632  (1959)  Jan.  13. 
Improved  cyclic  process  is  claimed  for  reforming 
hydrocarbons  into  a  combustible  gas  by  first  pre¬ 
heating  the  oil  to  at  least  cracking  temperature  and 
passing  oil  vapor  and  steam  over  refractory  packings 
which  are  coated  with  metallic  nickel. 

Ore  Reduction 

Method  of  Converting  Hematite  to  Magnetite.  P.  E. 

Cavanagh  (assigned  to  Ontario  Research  Founda¬ 
tion).  U.S.  2,870,003  ( 1959)  Jan.  20. 

Hematite  ore  is  reduced  to  magnetite  by  an  improved 
process  which  comprises  trickling  -150  mesh  ore 
downward  into  a  gas  or  coal  flame  burning  with 
controlled  low  oxygen  supply  to  yield  high  carbon 
monoxide  combustion  gas.  At  1 800-2000°  F,  ore  is 
reduced  to  magnetite,  separated  by  settling  and  by 
magnetic  treatment. 


8.  GAS  DISTRIBUTION 

Leakage 

Leakage  Control  and  Corrosion  Prevention  Pro¬ 
gram.  T.  F.  Adams.  72  (  1959)  Mar.  (3  pp.) 

Management  is  vitally  interested  in  problem  of  leak¬ 
age  because  of  its  clTcct  upon  earnings.  Leakage  and 
corrosion  of  the  underground  plant  are  directly  re¬ 
lated.  Because  most  gas  company  employees  have 
to  be  sold  on  cathodic  protection.  Consolidated  Gas 
Utilities  Corp.,  Oklahoma  City,  conducts  schools  for 
managers  and  operating  personnel  in  each  division. 
Article  includes  specimen  forms  used  for  transmis¬ 
sion  line  surveys  and  distribution  surveys  and  anode 
installations. 

Modern  Methods  of  Leakage  Detection.  E.  R.  Fitch. 
(las  World  149,  298  (  1959)  Feb.  7  (6  pp. ) 
Description  of  modern  instrument  for  detection  of 
gas  leakages  w  hich  operates  on  the  principle  of  heat 
developed  by  combustion  of  inflammable  portion 
of  the  sampled  atmosphere  as  it  passes  over  a  heated 
catalytic  filament,  with  the  resultant  unbalance  of 
the  electrical  circuit  of  the  instrument.  Advantages 
of  this  instrument  over  customary  leakage  indicator 
are  shown  and  application  to  test  the  soundness  of  a 
distribution  system  is  discussed.  Formation  of  a 
Leakage  Survey  Team  in  the  Lincolnshire  Division 
of  the  Fast  Midlands  Gas  Board  (England)  is  de¬ 
scribed  and  details  of  the  build-up  of  this  team  and 
equipment  are  given.  It  has  been  shown  that  not  only 
is  a  detailed  survey  of  these  distribution  systems 
technically  possible,  but  also  that  such  a  survey  is 
economically  sound. 
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Metering 

Is  Automatic  Meter  Reading  on  the  Way?  \V. 

Nickel.  Gas  Afje  123,  19  ( 1959)  Feb.  19  (4  pp.) 
Recent  patent  grant  covers  method  of  automatic 
meter  reading  which  can  be  made  available  in  any 
home  having  a  telephone,  with  data  transported 
automatically  to  computing  and  billing  equipment. 
Claimed  to  be  easily  adaptable  to  present  meter 
equipment,  device  is  designed  to  give  300-360  meter 
readings  an  hour,  complete  automation  and  no  con- 
llict  with  normal  customer  telephone  service. 

Odorization 

The  Theory  and  Practice  of  Gas  Odorization.  Cas 

123,  27  (1959)  Feb.  10  (9  pp.) 

•Adaptation  of  the  Odorization  Manual  published 
recently  by  Natural  Gas  Odorizing.  Inc..  Houston. 
Tex.  .Article  serves  as  guide  for  those  gasmen  not 
too  well  versed  in  details  of  practice  and  as  a  re¬ 
fresher  course  for  those  more  conversant  with  the 
subject.  Topics  covered  include  principles  of  gas 
odorization.  soil  penetration,  installation  and  main¬ 
tenance  of  odorizing  equipment,  determining  odoriz¬ 
ation  etViciency.  and  specifications. 

Piping 

Plastic  Pipe  Looks  to  Biggest  Year.  D.  Wrieht.  Gas 
-?5.  75  (1959)  Mar.  (3  pp.) 

Survex  indicates  that  plastic  pipe  will  have  its  big¬ 
gest  year  yet  in  1959.  This  year  44  distribution  com¬ 
panies  have  indicated  they  will  install  1.4  million  ft 
of  various  types  of  plastic  pipe  for  mains  and  serv¬ 
ices.  This  figure  nearly  doubles  the  728.000  ft  30 
companies  reported  they  would  use  a  year  ago. 

Service  Renewal  by  Plastics  Insertion.  J.  L.  Higday. 
Gas  33,  83  (1959)  Mar.  (4  pp.) 

Program  of  renewing  old  services  by  inserting  plastic 
pipe  has  been  economic  and  successful.  Future  cor¬ 
rosion  potential  has  been  substantially  reduced.  It 
has  proved  to  be  an  invaluable  aid  to  public  relations 
as  pipe  can  be  inserted  with  a  minimum  of  labor  and 
of  damage  to  customers'  lawns  and  other  property. 
Value  of  plastics  insertion  is  priceless  in  this  respect. 
Greatest  initial  savings  offered  by  plastics  pipe  is 
through  its  use  for  service  replacement  by  insertion. 

Use  of  Plastic  Pipe  in  a  Rural  Distribution  System. 

J.  V'.  King.  Gas  35,  78  ( 1959)  Mar.  (5  pp.) 
Western  Gas  Service  Co..  Ysleta.  Texas,  serves 
4().()0()  customers  in  Texas.  Oklahoma  and  New 
Mexico.  Company  has  been  actively  building  up  its 
summer  sales  through  promotion  of  natural  gas  for 
irrigation  pumping  in  the  irrigated  farming  area  it 
serves.  There  are  3(K)  irrigation  wells  in  the  Denting 
area  of  New  Mexico.  This  area  spreads  over  180 


square  miles  with  21.000  acres  in  cultivation.  .Article 
discusses  application  of  plastics  pipe  in  this  area 
for  low-cost  gas  service. 

Odorization 

Fuel  Gas  Composition  Containing  Odorant.  A.  D. 

Nevers  and  E.  D.  Fettes  (assigned  to  Pennsalt  Chem¬ 
icals  Corp.  and  to  Thiokol  Chemical  Corp.)  U.S. 
2.869.994  (1959)  Jan.  20. 

Dimethyl  para-thioxane  and  other  alkyls  up  to  3 
carbon  atoms  are  claimed  as  a  stable  odorant  of 
high  impact  value  for  fuel  gases. 


9.  GAS  FUEL  UTILIZATION 
AND  APPLIANCES 


Air  Conditioning 

Gas  Dehumidifies  Army  Storage  Cave.  R.  Smith. 
Gas  35,  71  (1959)  Feb.  (4  pp.) 

In  a  60-acre  limestone  cave  at  .Atchison.  Kan., 
natural  gas  utilization  is  enabling  use  of  the  cave 
for  storage  of  machine  tools.  Against  the  fact  that 
delicate  precision  machinery  is  extremely  vulnerable 
to  rust  and  deterioration  is  arrayed  the  fact  that  in 
its  natural  state  the  cave's  atmosphere  is  one  of  high 
humidity.  This  shortcoming  has  been  overcome  by 
natural  gas  fueled  dehumidification  machines  that 
remove  7000  gal  of  water  every  day  from  the  18 
million  CF  of  air  in  the  cave. 

Air  Pollution 

Air  Pollution  Control  Demands  Engineering  An¬ 
alysis,  Design.  Heatint’,  Pipinf*  A  Air  Conciilioninf; 
31,  139  (1959)  Feb.  (16  pp.) 

Air  pollution  means  different  things  to  different 
people  living  under  different  conditions.  When  stand¬ 
ing  downwind  of  a  smoking  stack,  problem  is  one 
of  soiling,  ptoor  visibility  and  odor.  In  Los  Angeles 
on  a  smoggy  day,  eye  irritations  and  blurred  visi¬ 
bility  are  the  problem.  Many  factors  acting  simul¬ 
taneously  determine  whether  the  dusts,  fumes,  gases 
and  vapors  emitted  to  the  atmosphere  become  a  pol¬ 
lution  problem  from  the  standpoint  of  annoyance 
or  effect  on  individual  health  or  both.  Extent  of 
problem  in  each  area  and  potential  for  growth  of 
the  problem  determine  the  efficiency  of  equipment 
that  must  be  used  to  clean  effluents  of  industrial 
processes.  Specific  effluents  involved  also  must  be 
considered.  Although  engineer  may  not  be  called 
upon  to  conduct  an  air  pollution  survey  of  an  area, 
some  knowledge  of  the  effects  of  topography, 
meteorology,  legal  requirements,  neighborhood  re¬ 
quirements  and  types  of  contaminants  involved  is 
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needed.  Knowledge  is  necessary  to  properly  assess 
air  pollution  surveys  when  they  are  available,  and 
to  establish  the  degree  of  control  required  in  areas 
that  have  not  been  surveyed  and  where  there  are  no 
legal  requirements. 

Air  Pollution  Effects  of  Incinerator  Firing  Practices 
and  Combustion  Air  Distribution.  A.  H.  Rose,  Jr., 
R.  L.  Stenburg,  M.  Corn,  R.  R.  Horsley,  D.  R. 
Allen  and  P.  W.  Kolp.  /.  Air  Pollution  Control 
Ass(k-.  8.  297  (1959)  Feb.  (13  pp.) 

To  more  rapidly  develop  incinerator  design  stand¬ 
ards  and  criteria  for  minimizing  discharge  of  atmos¬ 
pheric  pollutants,  U.S.  Bureau  of  Mines  is  studying 
the  single  chamber  incinerator  at  the  same  time  that 
the  Public  Health  Service  is  studying  the  multiple 
chamber  type.  Article  covers  first  phase  of  the  mul¬ 
tiple  chamber  incinerator  study  which  was  conducted 
to  obtain,  on  a  test  incinerator  of  fixed  dimensions, 
information  on  the  effect  of  vary  ing  1 )  amount  and 
distribution  of  combustion  air;  2)  burning  rate  as 
measured  by  the  amount  of  fuel  charged  per  hour; 
3)  amount  of  fuel  per  charge  and  4)  the  interval 
between  stoking  the  burning  fuel  bed. 

Auto  Exhaust:  Composition  and  Photolysis  Products. 

F.  R.  Stephens,  P.  L.  Hanst,  R.  C.  Doerr  and  W.  E. 
Scott,  y.  Air  Pollution  Control  Assoc.  8,  333  ( 1959) 
Feb.  (3  pp.) 

Discussion  of  some  simple  analyses  of  engine  exhaust 
using  a  long-path  infrared  absorption  cell.  Some  of 
these  samples,  diluted  with  oxygen,  were  irradiated 
with  a  mercury  vapor  lamp  which  simulates  sunlight. 
Products  of  the  photochemical  reactions  were  deter¬ 
mined  and  also  are  discussed.  This  was  done  to  pro¬ 
vide  information  on  products  to  be  expected  when 
exhaust  is  vented  to  the  atmosphere  and  allowed  to 
react  under  influence  of  sunlight. 

Eye  Irritation  from  Irradiated  Automobile  Exhaust. 
(Effect  of  Irradiation  Intensity;  Half-Life  Studies.) 

E.  A.  Schuck  and  L.  H.  Rogers.  J.  Air  Pollution 
Control  Assoc.  8,  310  ( 1959)  Feb.  (4  pp.) 

Both  the  reported  degree  of  eye  irritation  and  values 
of  the  oxidant  and  nitrogen  dioxide  in  the  exhaust- 
air  mixtures  were  found  to  vary  directly  with  the 
irradiation  intensity.  Half-life  of  the  eye  irritant  was 
found  to  be  about  24  hours,  as  measured  by  a  panel 
of  10  human  subjects.  Decay  rates  of  the  oxidant 
and  nitrogen  dioxide  under  static  state  conditions 
were  shown  to  be  direct  functions  of  time,  as  meas¬ 
ured  by  recording  instruments.  During  the  static  state 
experiments,  decay  rates  indicated  a  half-life  of  less 
than  one  hour  for  oxidant  and  less  than  0.5  hour  for 
nitrogen  dioxide.  Oxidant  decay  was  independent  of 
additional  irradiation;  the  nitrogen  dioxide  decay 
was  increased  by  additional  irradiation. 


Burners 

Burner  Design  Gives  More  Uniform  Heat.  H.  VV. 

Morgan  and  R.  J.  Reed.  Petrol.  Refiner  38,  135 
(1959)  Feb.  (4  pp.) 

Flat  flame  typ>e  of  burner  is  ideally  suited  to  direct- 
fired  process  heaters  because  the  new  principle  of 
directing  the  flame  along  the  wall,  instead  of  for¬ 
ward,  provides  such  uniform  heat  transfer.  Some 
advantages  of  this  design  include  better  process 
control,  improved  coil  and  refractory  life,  more  com¬ 
pact  heater  installations  and  fewer  burners  per  coil. 
Results  of  tests  with  this  type  of  burner  are  dis¬ 
cussed  and  suggestions  for  controlling  their  opera¬ 
tion  included. 

Combustion 

Troubleshooting  Chimneys,  Fans  and  Drafts.  V.  J. 

Lawton,  (hls  Heat  and  Comfort  Coolinf;  10,  36 
( 1959 )  Feb.  ( 2  pp. ) 

Correction  of  trouble  is  no  easy  matter.  In  some 
cases,  the  boiler  room  may  be  effectively  sealed  off 
from  the  rest  of  the  premises  and  provided  with  an 
adequate  supply  of  air.  In  the  majority  of  cases,  the 
quickest  and  most  satisfactory  remedy  is  the  instiilla- 
tion  of  a  suitable  flue  exhaust  fan,  wired  so  as  to 
operate  whenever  the  gas  burner  is  in  operation.  It 
is  important  to  note  that  an  adequate  supply  of  air 
for  combustion  purposes  should  be  introduced  into 
every  furnace  room,  whether  the  chimney  has  gravity 
draft  or  mechanical  draft. 

Flame  Research 

Confined  Jets  and  Recirculation  Phenomena  with 
Cold  Air.  R.  Curtet.  Combustion  and  Flame  2,  383 
(1958)  Dec.  (29  pp. ) 

Approximate  theory  of  confined  jets  established  by 
A.  Craya  and  R.  Curtet  is  developed,  allowance  for 
wall  effect  being  made  when  studying  the  mixing  of 
a  jet  with  a  surrounding  stream  enclosed  in  a  duct. 
Two-dimensional  and  axisymmetric  conditions  are 
considered.  Exf)crimental  results  are  given;  these 
show  two  distinct  regimes  can  be  identified,  and  the 
creation  of  recirculation  is  discussed.  Agreement  be¬ 
tween  theory  and  practice  is  examined,  and  appli¬ 
cation  of  this  work  to  a  test  furnace  at  IJmuiden 
noted. 

On  the  Decomposition  Flame  of  Liquid  Ozone- 
Oxygen  Mixtures  in  a  Tube.  R.  Sandri.  Combustion 
and  Flame  2,  348  (1958)  Dec.  (5  pp.) 

Theory  of  flame  propagation  previously  developed 
by  the  author  is  applied  to  a  decomposition  flame 
burning  above  a  liquid  ozone-oxygen  mixture  in  a 
tube  cooled  with  liquid  oxygen  at  the  outside.  Neg¬ 
lecting  heat  losses  to  the  wall,  heat  radiation  and 
heat  conduction  along  the  glass  tube,  flame  velocities 
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are  computed  for  pressures  of  1,  2  and  10  atoms, 
for  mixtures  containing  50,  75  and  1009c  ozone.  Re¬ 
sults  obtained  for  atmospheric  pressure  are  in  rea¬ 
sonably  good  agreement  with  the  available  experi¬ 
mental  result. 

Energy  Release  Rates  in  Flames  Stabilized  by 
Cyclonic  Flow.  W.  F.  Kenney  and  L.  F.  Albright. 
Ind.  Eng.  Chem.  51,  227  (1959)  Feb.  (2  pp.) 

Rates  of  energy  release  in  flames  stabilized  by 
cyclonic  flow  were  measured  in  ducts  2  inches  in 
diameter  and  9.5-28.5  inches  long.  Variables  studied 
were  flow  rates,  air-fuel  (propane)  ratio,  combus¬ 
tion  volume  and  degree  of  cyclonic  flow.  Combustion 
efficiency  varied  significantly  with  air-fuel  ratio,  was 
a  maximum  at  approximately  the  stoichiometric  ratio, 
and  increased  with  longer  ducts  and  higher  degree 
of  cyclonic  flow.  Maximum  rate  of  energy  release 
measured  was  1 3,4()(),0()0  Btu  hr  CF  at  atmos¬ 
pheric  pressure,  but  combustion  was  not  complete 
for  this  flame;  with  complete  combustion,  rates  were 
about  12,000,000  Btu. 

Flow  Field  of  a  Flame  in  a  Channel.  M.  H.  Uberoi. 
Phys.  of  Fluids  2,  72  (1959)  Jan.-Feb.  (7  pp. ) 
Stationary  flame  is  stabilized  in  a  two-dimensional 
channel  in  such  a  way  that  it  closely  corresponds 
to  the  case  of  a  flame  propagating  in  a  channel. 
Entire  flow  field  of  unburned  and  burned  gases  is 
mapped  by  taking  stroboscopic  photographs  of  small 
particles  suspended  in  the  combustible  gases. 
Asymptotic  flow  field  of  the  burned  gases  is  an¬ 
alyzed  in  terms  of  flow  conditions  at  the  flame. 
Possibility  of  obtaining  an  analytic  flow  field  on  the 
basis  of  constant  flame  speed  is  examined.  It  appears 
that  no  solution  exists  unless  the  channel  walls  in 
the  region  of  burned  gases  are  displaced  inward.  This 
investigation,  together  with  the  previous  work  on 
the  flow  field  of  a  Bunsen  flame,  leads  to  some 
general  remarks  about  the  structure  and  stability 
of  laminar  flames.  Various  predictions  are  in  agree¬ 
ment  with  experiments.  In  particular,  the  convex 
flames  are  possible  and  concave  ones  impossible 
within  the  framework  of  the  theory  based  on  constant 
flame  speed. 

Experimental  Study  of  a  Reversed  Jet  Flameholder. 

G.  A.  Agoston,  A.  W.  Noon  and  T.  D.  Witherly. 
Combustion  and  Flame  2,  333  ( 1958)  Dec.  ( 15  pp.) 
Experiments  and  analyses  were  performed  to  con¬ 
tribute  to  a  basic  understanding  of  the  holding  of 
flame  in  a  stream  of  a  combustible  gas  mixture  by 
a  small  gas  jet  directed  upstream.  The  main  stream, 
a  mixture  of  natural  gas  and  air,  entered  a  cylindri¬ 
cal  transparent  test  section  at  uniform  velocity.  A 
flameholding  jet  of  air  was  directed  counter  to  the 
stream  along  the  axis  of  the  test  section.  Observa¬ 


tions  of  the  flow  field  and  flame  behavior  were  made 
by  means  of  time-expwsure  photographs,  high-speed 
motion  pictures  and  spark  shadowgraphs.  A  pilot 
flame  was  delineated,  and  its  significant  time-average 
dimensions  were  noted  as  a  function  of  jet  and  main¬ 
stream  velocities. 

Luminosity  and  Soot  Formation  in  Hydrocarbon 
Flames.  D.  \V.  Gill.  BCl  RA  Monthly  Hull.  22. 
487  (1958)  Nov.  Dec.  (20  pp.) 

In  a  review  of  113  articles,  author  presents  theories 
of  carbon  particle  formation  in  flames  and  indicates 
supporting  evidence  from  laboratory  data.  Polymeri¬ 
zation  of  acetylene  by  dehydrogenation  and  forma¬ 
tion  of  vapor  or  solid  carbon  are  favored  prix'esses. 
Utilization  and  practical  control  of  combustion  to 
yield  luminous  flames  are  discussed. 

Spectroscopic  Studies  on  Temperature  Gradients  in 
Flames.  R.  H.  Tourin.  Combustion  and  Flame  2, 
353  ( 1958)  Dec.  ( 12  pp.) 

Intensity  distribution  in  the  infrared  emission  spec¬ 
trum  of  a  flame  depends  to  a  large  extent  on  self¬ 
absorption  within  the  flame.  This  self-adsorption  de- 
ftends  not  only  on  the  magnitude  of  the  spectral  ab¬ 
sorption  coefficients,  but  also  on  the  temperature 
gradient  along  the  optical  path  through  the  flame. 
Calculations  were  carried  out  to  obtain  estimates  of 
the  radiation  contributions  to  the  4.3  micron  emis¬ 
sion  band  of  carbon  dioxide  from  zones  of  a  flame 
at  various  temperatures,  for  typical  temperature  dis¬ 
tributions  encountered  in  practice.  Temperature  de¬ 
pendence  of  rotational  energy  distribution  was  ac¬ 
counted  for  in  each  vibrational  transition.  Calculated 
spectral  contours  were  compared  with  measured 
spectra  obtained  with  a  special  burner  in  which 
known  temperature  gradients  could  be  set  up  at  will. 
Results  indicate  that  this  technique  may  prove  a  use¬ 
ful  tool  in  analyzing  temperature  distributions  with¬ 
in  a  flame. 

Furnaces 

Tube  by  Tube  Design  of  Light  Hydrocarbon  Crack¬ 
ing  Furnaces  Using  a  Digital  Computer.  A.  J. 

Andrews  and  L.  W.  Pollock.  Ind.  Eng.  Chem.  51. 
125  ( 1959)  Feb.  (4  pp.) 

Pyrolysis  of  light  hydriKarbons  is  of  growing  com¬ 
mercial  importance  for  the  production  of  olefins 
which  arc  used  in  the  manufacture  of  petrochemi¬ 
cals.  Program  was  developed  for  the  design  of  tube 
furnaces  for  thermal  cracking  using  a  medium-sized 
digital  computer.  By  machine  computation,  a  fur¬ 
nace  design  may  be  obtained  with  speed  and  pre¬ 
cision  of  calculation  for  butane,  propane  or  ethane 
feedst(Kk.  Composition,  temperature,  pressure  and 
enthalpy  of  the  gas  and  skin  temperature  of  the  tube 
are  determined  for  each  tube.  For  a  given  furnace 
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design,  efTect  of  such  variables  as  type  of  feed,  heat 
flux,  pressure,  temperature,  steam  rate  and  feed 
rate  on  furnace  operation  and  olefin  yield  may  be 
predicted.  Calculated  results  are  compared  with  com¬ 
mercial  furnace  data. 

Heat  Treating 

Continuous  Hardening  and  Tempering  of  Heavy 
Loads  of  Cast  Iron  Parts.  R.  B.  Hammond.  Incl. 
Healing  2 f),  262  (1959)  Feb.  (4  pp.) 

Hardening,  quenching  and  drawing  of  cast  iron  parts 
is  done  continuously  in  a  new  furnace  installation 
rated  at  4000  lb  hr.  It  is  located  in  one  of  the  lead¬ 
ing  automotive  parts  manufacturing  plants.  Convey¬ 
ors  integrating  the  three  units  of  the  facility  are 
specially  designed  to  handle  heavy  loads. 


Industrial  Heating 

New  Kuwait  Brick  Plant  Uses  Natural  Gas.  J.  Grind- 
rod.  Ind.  Gas  37,  (Amer. )  S  ( 1959)  Feb. 

New  sand-lime  brickworks  makes  use  of  abundant 
supplies  of  natural  gas  from  the  oilfields.  Plant  was 
designed  and  detailed  analytical  work  carried  out  by 
George  Wimpey  &  Co.  Ltd.  Plant  which  was  erected 
by  the  Kuwait  Public  Works  Department  has  been 
located  at  the  northern  boundary  of  the  sand  deposits 
which  will  be  used  for  brickmaking,  these  deposits 
lying  fairly  close  to  the  development  area  and  along¬ 
side  the  road  to  the  oilfields. 

Vacuum  Die  Casting  of  Aluminum  and  Zinc  Alloys. 

J.  P.  Moehling,  Jr.  Ind.  Gas  37,  (.Amer.)  13  ( 1959) 
I'eb.  (4  pp.) 

It  has  long  been  contended  that  so-called  voids  or 
microporosities  in  die  castings  are  result  of  air  being 
trapped  within  the  dies  following  the  almost  instan¬ 
taneous  rate  of  hot  metal  injection  at  high  pressures, 
followed  by  a  rapid  cooling  cycle.  Density  and  gain 
in  physical  properties  of  castings  produced  by  vacuum 
process  oiler  some  logical  proof  of  this  contention. 
In  the  V’acucast  system  a  complete  enclosure  or  hixid 
is  built  around  the  platen  area  of  the  machine.  Mat¬ 
ing  surfaces  of  these  hoods  are  equipped  w  ith  llexible 
vacuum  seal  which  allows  the  hexsd  to  be  sealed  be¬ 
fore  the  dies  are  fully  closed. 


Inert  Gas 

High  Purity  Nitrogen  (99.99%)  by  New  Process. 

Ind.  Heating  2f>,  278  (1959)  Feb.  (3  pp.) 

New  nitrogen  generator  packaged  unit  completely 
pipeil  and  wired  for  production  of  nitrogen  atmos¬ 
phere  by  combusting  a  mixture  of  air  and  natural 
gas.  or  any  manufactured  gas  such  as  butane,  pro¬ 
pane,  watergas  or  coke  oven  gas.  is  available.  Atmos¬ 
phere  produced  is  C'Gj  free,  dry  combusted  gas 


which  may  be  varied  from  rich  to  lean  ratios  of  the 
air-gas  mixture  of  the  exothermic  generator.  Genera¬ 
tor  can  also  be  operated  on  the  oxidizing  side  to 
eliminate  all  combustibles,  if  desired. 

LPG 

Line  Transmission  of  LP-Gas — 1.  C.  C.  Turner. 
LP-Gas  19,  35  (1959)  Feb.  (12  pp.);  Line  Trans¬ 
mission  of  LP-Gas — 2.  Ibid.,  36  (1959)  Mar.  (4 
pp.) 

Modern  appliances  with  their  small  pilots  and  deli¬ 
cate  tenifterature  controls  are  sensitive  to  pressure 
drops  of  a  fraction  of  an  inch  of  water  column. 
Present  efficiencies  and  speed  records  become  ineffec¬ 
tive  if  proper  pressure  at  the  appliances  is  not  main¬ 
tained.  Quite  often  it  is  necessary  to  do  a  complete 
repiping  job  when  a  modern  appliance  is  sold  to  an 
old  customer.  Service  problem  where  pressure  drop 
is  involved  is  not  corrected  by  simply  increasing 
pressure  at  the  regulator.  It  is  pressure  drop,  not 
pressure,  that  causes  pilots  and  temperature  controls 
to  fail.  It  is  possible  to  operate  a  modern  LPG  appli¬ 
ance  satisfactorily  at  any  pressure  within  reason 
provided  gas  pressure  at  the  appliance  is  constant. 
Two-part  article  includes  eight  charts  show  ing  capaci¬ 
ties  of  pipes  and  copper  tubing  for  propane  gas  with 
inlet  of  5  or  10  lbs  and  pressure  drops  of  '2  lb  to 
9V2  lb  or  I2  lb  to  4'  2  lb  at  delivery  end. 

Understanding  LP-Gas  Carburetion.  D.  Reber.  LP- 
Gas  19,  43  (1959)  Mar.  (2  pp.) 

Ever-increasing  number  of  l.PG  dealers  throughout 
the  U.  S.  are  beginning  to  realize  potentials  the 
carburetion  market  has  to  offer.  In  response  to  a 
series  of  inquiries,  a  series  of  articles  will  be  pub¬ 
lished  to  provide  comprehensive  information  on  the 
basic  carburetion  facts.  Article  serves  as  introduction 
and  outline  of  series. 

Pilot  Lights 

Application  of  Existing  Flame-Protective  Equipment 
to  Oil  and  Gas  Burners.  W.  F.  Lange  and  J.  Dunn. 
ASME  Paper  No.  58-A-279.  (New-  York:  ASME, 
1958.) 

Flame-protective  devices  presently  are  used  as  burn¬ 
er  safeguards  by  scanning  and  proving  pilot-igniter 
ffame  and  main-burner  ffame.  Much  written  on  the 
low-capacity,  single  and  dual-burner  application  is 
not  discussed  except  to  state  that  satisfactory  per¬ 
formance  in  this  category  is  a  matter  of  record.  Dis¬ 
cussion  is  limited  to  the  use  of  ffame-protective  equip¬ 
ment  on  multi-burner  large  central-station  and  in¬ 
dustrial  boiler  installations.  It  attempts  to  treat  mat¬ 
ter  from  both  an  application  and  an  operating  point 
of  view.  Discussion  does  not  include  design  and  cir¬ 
cuitry  of  the  devices  themselves  and  coverage  is 


i 


I 


so 


GAS  AH.STRAtTS,  VOL.  1.').  MARCH  19.'>9 


i 


limited  to  the  photoconductive  type  of  units  which 
are  in  most  general  use. 

Compatibility  of  Flame-Failure  Equipment  with 
Boiler  Controls.  R.  Fornev.  .ASME  Paper  No.  58-A- 
256.  (New  York:  ASMe'  1958.) 

Thesis  of  paper  is  simple.  If  the  manufacture  of 
flame-failure  equipment,  design  engineer,  construc¬ 
tion  superintendent,  plant  operator  and  maintenance 
foreman  each  does  his  job  properly,  there  certainly 
will  be  compatibility  of  flame-failure  equipment  with 
the  boiler  controls.  Each  member  of  this  team  is 
dependent  on  the  other  and  each  must  carry  his 
share  of  the  load.  Failure  of  one  member  spells 
ultimate  dissatisfaction  with  the  flame-failure  device. 
In  this  area  of  power-plant  operation,  a  mistake  by 
one  member  is  very  difficult  to  compensate  for  by 
the  other  members. 

Need  for  the  Requirements  of  Flame-Protection 
Equipment  for  Gas — Oil — Pulverized  Coal.  J.  B. 

Smith.  .ASME  Paper  No.  58-.A-227.  (New  York: 
ASME,  1958.) 

Larger  boilers  and  correspondingly  more  severe 
boiler-furnace  fuel  explosions,  manual  lighting-olT  by 
remote  control,  and  automatic  lighting-olT  are  three 
current  trends  in  large  boiler  installations,  such  as 
the  public  utility  tyf>e.  which  increase  need  for  flame- 
failure  protection  equipment.  Two  eriteria  for  direct 
and  continuous  measurement  of  the  fuel-explosion 
hazard,  utilizing  instruments  available  today,  are  1  ) 
pressure  or  absence  of  normal  flames  and  2)  con¬ 
centration  of  combustibles  and  oxygen  in  the  boiler- 
furnace,  flue  gas.  The  ability  of  the  presently  avail¬ 
able  instruments  to  furnish  the  protection  needed  and 
some  of  the  special  problems  common  to  large  boil¬ 
ers  of  the  public-utility  type  are  discussed.  It  is  con¬ 
cluded  that  flame-failure  protection  consisting  of  a 
combination  of  the  flame-sensing  and  combustibles- 
oxygen  gas-analyzer  instruments  should  be  recom¬ 
mended  for  such  boilers. 

Refrigeration 

How  to  Operate  and  Maintain  Centrifugal  Refrig¬ 
eration  Machines.  P.  Ellard.  Petrol.  Refiner  38, 
123  (1959)  Feb.  (8  pp.) 

Centrifugal  compressors  are  the  heart  of  modern 
vapor  compression  refrigeration  units.  Range  in 
which  this  type  of  unit  is  commercially  practical 
extends  all  the  way  from  below  100  tons  to  above 
3500  tons.  Top  figure  is  not  a  maximum  capacity, 
but  represents  the  largest  machine  required  com¬ 
mercially  to  date.  Current  trend  is  toward  higher 
capacities  using  higher  pressure  refrigerants.  More 
dramatic  advances  are  heralded  for  this  type  of 
equipment  by  a  tiny  compressor-turbine,  the  size  of  a 


football,  w  hieh  has  a  capacity  of  1 5  tons  and  w  hich 
weighs  only  150  pounds.  .Article  includes  guide  to 
proper  maintenance  of  this  type  of  equipment  and 
a  trouble-shooting  check  list. 

How  to  Select  Refrigeration  Equipment.  J.  T. 

Robertson.  Petrol.  Refiner  38,  115  (1959)  Feb.  (8 
pp.) 

No  stock  refrigeration  machine,  system  or  refrigerant 
will  satisfy  the  requirements  of  all  cooling  jobs. 
Manufacturers  of  refrigeration  equipment  can  pro¬ 
vide  designers  with  cost  figures,  utility  requirements, 
space  dimensions  and  any  other  recommendations 
for  developing  the  best  refrigeration  system  for 
immediate  and  long-range  plans.  .As  use  of  refrigera¬ 
tion  expands,  it  beeomes  increasingly  more  important 
to  study  thoroughly  all  aspects  of  any  refrigeration 
plant  to  see  that  it  will  adequately  satisfy  cooling 
specifications,  have  a  just  first  cost,  is  economical 
to  operate  and  will  not  cause  excessive  maintenance 
expense. 

Which  Refrigeration  Cycle  Is  Best?  R.  L.  HulT. 
Petrol.  Refiner  38,  1 1 1  ( 1959)  Feb.  (4  pp.) 

Article  compares  vapor-compression  and  ammonia 
absorption  refrigeration  systems  on  the  basis  of 
typical  investment  and  operating  costs  in  the  range 
of  — 20 'F  to  50  F'.  .Author  tries  to  point  out 
need  for  a  complete  evaluation  of  refrigerant  con¬ 
densing  temperature  limits,  proper  selection  of  a  re¬ 
frigerant  and  most  efficient  system  to  achieve  the 
desired  refrigeration  load,  (ienerally,  stock  item 
equipment  di’tes  not  take  all  of  these  facts  into  con¬ 
sideration. 

Space  Heaters 

Gas  Space  Heaters,  Inside  and  Out.  F.  Lowe.  Part 

I.  The  Workhorse  of  the  Industry.  Cias  Heat  and 
Comfort  Cihdinf’  9,  16  (1958)  Dec.  (3  pp. );  Part 

II.  Service  and  Maintenance.  Ihid  10,  34  (  1959) 
Feb.  ( 2  pp. ) 

Discussion  of  reasons  for  existence  of  selling  oppor¬ 
tunities  for  space  heaters  and  their  application  to 
various  situations  is  covered  in  Part  1.  In  second 
part  author  points  out  that  servicing  problems  are 
limited  to  combustion  troubles.  Steps  to  be  taken 
include  setting  input  at  or  slightly  below  rating, 
proper  primary  air  adjustment,  keeping  the  shutter 
clear  of  lint  or  other  obstructions  and  burner  ports 
clean  and  free  of  of  encrustation  or  corrosion. 

Space  Heating 

Heating  Britain’s  Largest  Office  Block.  Fuel  Fffi- 
ciency  7,  13  (1959)  Feb.  (3  pp.) 

Heating  of  large  area  of  offices  (total  floor  area, 
over  475,000  ft-)  and  of  the  three  restaurants  and 
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two  public  houses  and  supply  of  hot  water  necessary 
to  cloakrooms  and  domestic  purposes  are  catered  for 
in  a  modern  and  well  laid  out  two  story  boiler  house 
in  the  basement  and  subbasement.  There  are  four 
forced  circulation,  oil-fired  water  tube  boilers,  each 
capable  of  an  output  of  7,0{)(),()00  Btu/hr,  operating 
at  a  pressure  of  85  psi  and  a  temperature  of  260°F. 
These  are  each  fitted  with  four  low  pressure  air  type 
burners  arranged  for  modulating  control,  the  con¬ 
trols  being  designed  to  automatically  regulate  the  oil 
and  secondary  air  supplies  to  the  burners  in  propor¬ 
tion,  in  order  to  maintain  a  practically  constant  flow 
temperature  and  combustion  efficiency.  Boilers  are 
controlled  by  means  of  a  potentiometric  controller 
operating  all  four  boilers  by  a  single  thermostat  in 
the  common  primary  flow  main. 

Higher-Priced  LPG  Can  Be  Sold  Against  Cheaper 
Fuel  Oil.  VV.  W.  Clark.  liutane-Propane  News  21, 
34  ( 1959  )  Mar.  ( 3  pp.) 

(ias  for  space  heating  probably  will  cost  10%  more 
than  oil,  and  gas  for  central  heating  will  cost  20% 
more  than  oil.  However,  this  will  be  partially  offset 
by  lower  electric  bills,  no  yearly  furnace  cleaning 
(this  usually  runs  at  least  SI 5),  elimination  of  the 
S50-S60  investment  in  a  fuel  tank  and  the  lower 
first  cost. 

Air  Pollution 

Method  of  Catalytically  Purifying  Exhaust  Gases 
and  Regenerating  the  Catalyst  Utilized  Therein. 

H.  J.  Houdrv  and  \V.  R.  Calvert  (assigned  to  Oxy- 
Catalyst,  Inc'.)  U.S.  2,867,497  (1959)^Jan.  6. 
Improved  catalytic  oxidation  of  combustibles  in 
automobile  exhaust  gases  by  particulate  metallic 
catalyst  beds  is  claimed,  in  which  the  accumulation 
of  lead  depK»sits  from  combustion  of  leaded  gasolines 
is  periodically  removed  by  an  aqueous  dissolving 
reagent  (nitric  acid),  in  a  soaking  or  recirculating 
contact  with  the  bed.  followed  by  rinsing  and  then 
drying  of  bed  by  exhaust  gases. 

Burners 

Gas  Burner.  E^.  C.  Jackson.  U.S.  2,867,271.  (1959) 
Jan.  6. 

Unit  burner  structure  is  claimed,  for  ready  insertion 
in  a  furnace  wall,  and  comprising  the  nozzle,  venturi 
tube  with  flame  baffle  and  a  shut-ofT  control  which 
operates  by  the  heat  of  the  pilot  flame. 

Gas  Burner.  H.  I'..  Morrison  (assigned  to  Whirlpool 
Corp.)  U.S.  2.867,272  (1959)  Jan.  6. 

Simplified  burner  unit  for  use  in  gas  clothes  dryers 
is  claimed,  comprising  a  horizontal  spun-metal  tube 
venturi,  with  gas  nozzle,  cylindrical  air  shutter  and 
curved  flame  port,  said  port  protected  by  a  hemi¬ 
spherical  flame  deflector. 


Gas  Burner  Assembly.  J.  S.  Zink  (assigned  to  J. 
Zink  Co.)  U.S.  2,869,631  (1959)  Jan.  20. 

Pilot-type  industrial  burner  is  claimed  in  which  a 
portion  of  the  feed  gas  is  continuously  bled  forward 
to  pass  over  the  flame  ports  where  it  is  directed  by  a 
curved  hood  and  ignited  by  usual  means. 

Gas  Burner  with  Selective  Flame  Distribution.  J.  H. 

Flynn.  U.S.  2,869,930  ( 1959)  Jan.  20. 

Tubular  gas  burner  with  selective  distribution  of 
flame  over  sections  of  its  length  is  claimed.  This  com¬ 
prises  the  horizontal  mixing  chamber  with  continu¬ 
ous  lengthwise  flame-p<irt  slot,  with  chamber  divided 
into  several  consecutive  compartments  and  with  a 
smaller  fixed  axial  gas  feed  tube  with  outlet  ports  in 
its  cylindrical  wall  into  the  compartments.  Length¬ 
wise  tube  closely  fits  the  fixed  feed  tube,  is  rotatable 
from  one  end,  and  has  gas  pxirts  in  its  wall  to  register 
with  ports  of  the  fixed  tube,  so  arranged  as  to  feed 
gas  to  a  selected  burner  compartment  when  turned 
to  a  selected  angular  setting,  and  is  connected  to  suit¬ 
able  gas  supply. 

Pressure  Gas  Burners.  P.  Bomkessel  (assigned  to 
P.  Bomkessel).  U.S.  2,869,632  (1959)  Jan.  20. 
Pressure  gas  burner  is  claimed,  the  flame  nozzles  of 
which  are  supplied  with  high  pressure  mixture  of 
gas-air  by  separate  feed  compartments  which  also 
supply  low-pressure  gas-air  mixture  through  a  con¬ 
centric  nozzle  tube. 

Flame  Research 

Process  for  Burning  Gaseous  Fuels.  C.  J.  Pedersen 
(assigned  to  E.  I.  duPont  de  Nemours  and  Co.)  U.S. 
2,867,516  (1959)  Jan.  6. 

Reduction  of  smoking  tendencies  of  a  flame  of 
hydrocarbon-oxygen  mixed  gas  is  claimed  by  adding 
to  the  combustion  mixture  1  part  by  weight  of  vola- 
tilizable  dicyclopentadienyliron  per  20-2000  parts  of 
gas  fuel. 

Heat  Treating 

Metal  Heating.  F.  O.  Hess  (assigned  to  Selas  Corp. 
of  America).  U.S.  2,867,431  (1959)  Jan.  6. 
High-temperature  billet  heating  furnace  is  claimed, 
in  which  the  billets  carried  on  a  refractory  car  are 
heated  by  radiation  and  convection  in  an  elongated 
chamber  fired  by  gas  burner  banks  at  each  end,  with 
the  combustion  gases  exhausting  at  the  middle.  Fast 
surface  heating  is  claimed  up  to  transformation 
temperature,  at  billet  center,  with  further  heating  at 
decreasing  rate  at  desired  forging  temperature. 

Pilot  Lights 

Gas  Burner  Control  Means.  W.  D.  Antrim  (assigned 
to  Carrier  Corp.)  U.S.  2,868,278  (  1959)  Jan.  13. 
Control  of  a  main  gas  burner  is  claimed  by  a  com- 
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bination  of  a  constant  pilot  and  a  safety  pilot  which 
gives  thermal  response  needed  to  control  a  safety 
valve  in  the  main  gas  line,  the  constant  pilot  arranged 
to  provide  ignition  for  the  safety  pilot.  Pilots  and 
valves  are  located  to  operate  in  the  combustion  space. 

10.  EQUIPMENT  AND 
INSTRUMENTATION 


Automation 

Computer  Runs  Refinery  Unit.  Business  Week  1540, 
33  (1959)  Mar.  7. 

Daystrom  and  Universal  Oil  Products  have  devel¬ 
oped  an  electronic  system  that  can  operate  and  con¬ 
trol  the  most  complex  petroleum  processing.  Opera¬ 
tion  of  the  pilot  plant — which  includes  a  fractionating 
tower — is  an  important  first  in  the  field.  Computer 
is  demonstrating  that  it  can  “learn”  to  adjust  the 
process  continually  to  optimum  output  according  to 
product  or  economic  standards. 

The  Genealogy  of  Remote  Control.  A.  L.  Hancock. 
GasJ.  297,  225  ( 1959)  Feb.  11  (6  pp.) 

In  order  to  control  a  plant  at  a  distance,  two  things 
are  necessary:  Information  as  to  what  is  happening 
at  the  plant  must  be  conveyed  to  the  distant  opera¬ 
tor,  and  orders  given  by  the  operator  must  be  con¬ 
veyed  to  the  plant.  Any  message  sent  by  electrical 
means  and  received  by  an  operator  must  produce 
an  elTect  which  he  detects  by  one  of  his  five  senses. 
If  there  is  no  operator,  and  the  signal  has  to  perform 
some  task  itself,  there  is  no  difficulty.  Very  important 
difference  is  that  at  the  plant,  messages  are  sent  auto¬ 
matically,  and  received  messages  have  an  automatic 
effect,  whereas  at  the  other  end  of  the  line,  the 
operator  receives  indications  by  eye  or  ear  and  sends 
his  orders  by  hand.  This  consideration  does  have 
some  effect  upon  techniques  employed. 

Process  Control  and  Automation.  T.  J.  Williams. 
I ml.  Fni;.  Chem.  51,  (Chem.  Eng.  Rev.)  432  ( 1959) 
Mar.  (5  pp.) 

Most  dramatic  development  in  the  field  and  the  one 
which  will  have  the  greatest  effect  upon  future 
progress,  both  in  magnitude  and  direction,  is  the 
tremendous  effort  being  exerted  by  several  of  the 
defense  electronics  development  companies  and  the 
digital  computer  manufacturers  to  sell  digital  com¬ 
puters  as  process  control  elements  in  chemical  plants 
and  petroleum  refineries.  Universities  arc  actively 
engaged  in  upgrading  their  automatic  control  and 
instrumentation  courses  to  include  the  newer  aspects 
of  servomechanisms  and  process  dynamics.  Bibliog¬ 
raphy  of  341  items  includes  references  on  analog 
computers  and  simulation,  digital  computers  in 


simulation  and  control,  process  control  loop  com¬ 
ponents,  process  control  applications  and  process 
dynamics,  instrumentation  and  control  systems  and 
instruction  and  general  articles. 

Computers 

Analogue  Computers  in  Chemical  Engineering.  Part 
1.  General  Principles.  G.  E.  Thomas.  Chem.  Process 
/iMg.  50,  343  ( 1958)  Oct.  (4  pp. );  Part  2,  Applica¬ 
tions  of  a  General-purpose  Analogue  Computer. 
D.  S.  Terrett.  //>;</.,  442  (1958)  Dec.  (4  pp.);  Part 
3.  Chemical  Process  Design  on  an  Analogue  Com¬ 
puter.  IhUl.  57,  58  (1959)  Feb.  (5  pp.). 

\'arious  basic  units  performing  standard  mathemati¬ 
cal  functions  in  a  general  purpose  analog  computer 
are  discussed  in  Part  1 .  Arrangement  of  these  units 
by  suitable  interconnection  to  solve  a  wide  range  of 
problems  in  the  mathematical  and  engineering  fields 
are  the  subject  of  Part  2.  Part  3  describes  how  a 
chemical  process  and  its  proposed  control  system 
were  set  up  for  solution  by  simulation  on  a  com¬ 
puter. 

Organizing  a  Network  of  Computers,  lech.  News 
Bull.  45,  26  (1959)  Feb.  (3  pp.) 

Many  large-scale  data  processing  jobs  call  for  much 
faster  computing  capabilities  than  presently  available 
machines  can  provide.  Resulting  demand  for  com¬ 
puter  components  of  higher  basic  speed  has  in  many 
respects  exceeded  the  resources  of  the  current  com¬ 
ponent  technology.  As  a  consequence,  in  order  to 
shorten  problem-solving  times,  it  became  necessary 
to  try  to  organize  these  components  into  more  power¬ 
ful  logical  combinations  for  doing  the  job.  One  ave¬ 
nue  of  approach  is  to  connect  together  several  com¬ 
puters  into  an  integrated  network  so  that  all  of  the 
machines  in  the  network  can  be  made  to  work  to¬ 
gether  on  large-scale  tasks.  By  dividing  the  total  task 
into  different  pieces  and  by  having  all  the  different 
computers  in  the  system  work  on  the  different  pieces 
of  the  task  simultaneously,  an  increase  in  the  speed 
of  the  solution  can  be  achieved. 

Instruments 

Semi-Conductors,  Transistors  and  Isotopes.  C.  R. 

Plant.  Gas  World  149,  (Coking  Sec.)  27  (1959) 
Feb.  7  ( 5  pp. ) 

Article  is  based  on  results  of  wide  survey  and  extends 
beyond  the  normal  fields  of  coke  oven  technology. 
Applications  in  coking  plant  operations  are  de¬ 
scribed. 

Pilot  Plants 

Design  Considerations  for  Continuous  Pilot  Plants 
at  Elevated  Pressure.  E.  L.  Clark,  hid.  Ent;.  Chem. 
5/,  61A  (  1959)  Feb.  (4  pp.) 

Today,  vessels,  pumps,  compressors,  valves  and 
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piping  materials  for  pressures  up  to  25,000  psi  are 
stock  manufacturer's  items.  Data  arc  readily  avail¬ 
able  which  permit  the  e.xperimenter  to  select  designs 
of  components  for  much  higher  pressures.  However, 
assembly  of  these  component  parts  into  an  operable 
and  safe  pilot  plant  still  is  a  problem  which  must  be 
faced. 

Process  Design 

Product  Design  for  -300  F.  P.  E.  Eoveday.  Product 
I'Mf’.  .W.  60  ( 1959)  F-eb.  2  (3  pp.) 

As  more  products  are  required  for  handling  super- 
cold  gases  given  by  liquefaction,  job  of  design  gets 
harder.  I’roblems  include  embrittlement,  atmospheric 
moisture,  insulation,  conduction,  shrinkage,  lubrica¬ 
tion,  combustion  and  asphyxiation  hazards  and 
vaporization. 

Refrigeration 

Extremely  Low  Temperatures  .  .  .  Production  and 
Commercial  Uses.  ().  A.  FFansen.  Chem.  Eng.  66, 
123  (1959)  Feb.  23  (16  pp.) 

Refrigeration  producing  machinery  falls  generally 
into  three  types:  change  of  phase,  Joule-Thomson 
elfeet  and  expansion  engine.  Thirst  type  provides  a 
maximum  of  refrigeration  per  unit  of  material,  but 
it  cannot  be  used  under  all  conditions.  V^cry  low 
temperatures  of  cryogenies  arc  used  for  separation 
of  comjsonents,  or  for  extreme  retardation  of  chemi¬ 
cal  or  physical  processes.  It  is  in  the  first  of  these 
that  most  experience  has  been  gained.  Principal 
reason  for  using  the  low  temperatures  of  cryogenics 
is  that  these  temperatures  have  an  elTeet  on  mate¬ 
rials.  But  these  elTcets  can  apply  to  the  apparatus  as 
well  as  to  the  material  in  prcKCss.  .Accordingly,  con- 
taineis  and  apparatus  must  be  designed  with  these 
considerations  in  mind.  Research  on  physical  prop¬ 
erties  of  matter  at  low  temperatures  has  resulted  in 
discoveries  of  paramount  importance  such  as  1 ) 
confirmation  of  the  third  law  of  thermodynamics; 

2 )  direct  evidence  of  molecular  rotation  in  solids; 

3 )  laws  of  Curie  and  Weiss  for  paramagnetic  mate¬ 
rials;  4)  discovery  of  ortho  and  parahydrogen;  5) 
early  confirmation  of  quantum  theory  in  finding  that 
below  -350  F-'  the  specific  heat  of  hydrogen  falls  to 
that  of  a  monatomic  gas;  6)  supertluidity  and  the 
quantum  nature  of  liquid  helium,  and  7 )  super¬ 
conductivity. 

Temperature  Measurement 

Photometry  of  the  Optical  Pyrometer  and  Its  Use 
Below  800  C.  IT.  R.  F.ovejoy.  J.  Oinicul  Soc.  .4m. 
49.  249  (  1959)  Mar.  (5  pp.  ) 

Standard  deviation  of  temperature  measurements  due 
to  uncertainty  in  photometric  matching  has  been  de¬ 


termined  for  the  disappearing  filament  optical 
pyrometer,  with  and  without  a  red  filter,  for  exit 
pupils  of  0.7-mm  and  1.4-mm  diam  and  for  fila¬ 
ment  apparent  angular  widths  of  10  min  and  7  min. 
It  is  shown  that  the  results  are  in  quantitative  agree¬ 
ment  with  the  direct  measurements  of  contrast 
limens  reported  by  Blackwell.  V\  ith  a  good  commer¬ 
cial  pyrometer  in  which  the  red  filter  has  been  re¬ 
moved  it  is  possible  to  make  measurements  with  a 
standard  deviation  for  a  single  pair  of  observations  of 
6  C  at  60()-C. 

Refractory-Metal  Thermocouples  Containing  Rhen¬ 
ium.  C.  T.  Sims,  G.  Fi.  Ciaincs  and  R.  F.  JafTee.  Rev. 
Sci.  Instruments  30,  112  (1959)  Feb.  (4  pp.) 
Thermoelectric  force  developed  by  the  following 
junctions  up  to  2200-C  has  been  measured:  Re  vs 
W,  Re  vs  Mo,  Re  vs  W-30Re  and  Re  vs  Mo-50Re. 
Thermoelectric  force  for  W  vs  W-30Re  and  Mo  vs 
Mo-5()Re  has  been  calculated.  The  Re  vs  W  junction 
develops  about  15  mv  at  1000- C  and  may  be  usable 
up  to  2600  C.  Re  vs  Mo  develops  about  17  mv  at 
lOOO'C;  the  thermoelectric  power  is  low  above 
1600  C.  Outputs  of  Re  vs  W-30Re  and  Re  vs  Mo- 
50Re  couples  are  low  and  change  signs  at  about 
1200  and  1800  C,  respectively.  Calculated  outputs 
of  W  vs  W-3()Re  and  Mo  vs  Mo-50Re  are  high; 
the  \V  vs  W-30Re  output  is  nearly  linear  over  a  wide 
range  in  temperature,  and  the  thermocouple  should 
be  useful  to  about  2600  C.  All  of  these  couples  must 
be  used  in  vacuum  or  in  neutral  or  reducing  atmos¬ 
pheres. 

Valves 

A  Fresh  Look  at  Selecting  Control  Valve  Characteris¬ 
tics.  J.  E.  \  alstar.  Control  Eng.  6,  103  ( 1959)  Mar. 

(6  pp.) 

Choosing  the  right  valve  characteristic  is  a  matter  of 
utmost  importance  in  many  processes,  especially 
those  needing  close,  stable  control  and  having  small 
holdup  times.  .Author  has  organized  a  set  of  rules 
that  readily  enables  control  engineer  to  select  best 
valve  characteristic  w  ith  respect  to  static  and  dynamic 
effects  of  the  disturbing  Variables.  .Article  traces  de¬ 
velopment  of  the  selection  rules — grouped  in  a  table 
for  future  reference  and  use — and  concludes  by 
showing  how  to  determine  best  valve  characteristic 
for  four  types  of  recurring  process  control  problems. 

Welding 

Revise  ASA  Butt  Welding  Standards  to  Simplify 
Layout,  Fabrication  of  Piping  Systems.  H.  H. 

George.  Heating,  Piping  A  Air  Conditioning  31 ,  123 
( 1959  )  F-eb.  (5  pp.) 

Changes  that  should  help  simplify  piping  layout  and 
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fabrication  are  features  of  the  latest  revisions  of  two 
American  Standards:  B16.9,  covering  steel  butt 
welding  fittings,  and  B  16.25,  for  butt  welding  ends. 
Revisions  have  been  approved  by  the  .American 
Standards  .Association  and  are  published  by  the 
■ASME  as  .ASA  B  16.9— 1958  and  ASA  B  16.25— 
1958.  Both  Standards  are  sponsored  jointly  by  the 
Mechanical  (Heating,  Piping  and  .Air  Conditioning) 
Contractors  .Association  of  .America,  the  Manufac¬ 
turers  Standardization  Society  of  the  Valve  and  Fit¬ 
tings  Industry,  and  the  .ASME.  Article  discusses 
highlights  briefly. 

Conveyors 

Pulsating  Counter-Flow  Feeder.  C.  C.  Shale  (as¬ 
signed  to  U.S..A.)  U.S.  2.867,478  (1959)  Jan.  6. 
Improved  method  and  apparatus  is  claimed  for  in¬ 
troducing  controlled  amounts  of  pulverized  solids 
(catalysts,  coal)  into  a  pulsating  gas  stream.  Powder 
from  the  storage  hopper  is  fed  to  a  “constant-height 
feed”  hopper  from  which  a  vertical  feed  pipe  with 
calibrated  orifice  enters  the  gas  chamber.  Pressure 
wave  of  pulsating  gas  vents  itself  up  the  latter  feed 
pipe  to  pass  above  the  feed  hopper  bed.  Then  this 
controlled  excess  of  pressure  forces  some  powder 
out  of  the  orifice  into  the  gas  stream  when  the  mini¬ 
mum  of  the  pulsation  cycle  occurs. 

Fractionation 

Continuous  Gas  Absorption  Process  and  Apparatus. 

R.  A.  Findlay  (assigned  to  Phillips  Petrol.  Co.) 
U.S.  2,869,672  ( 1959)  Jan.  20. 

Closely  boiling  liquid  mixtures  are  separated  con¬ 
tinuously  into  two  fractions  of  high  purity  by  a  gas 
chromatography  method.  F'eed  is  passed  into  a  col¬ 
umn  of  (downward)  moving  spheres  which  arc 
coated  with  a  film  of  non-volatile  selective  solvent.  An 
eluent  gas  is  passed  countercurrcntly  to  the  spheres 
to  remove  the  more  volatile  fraction  from  the  column 
top.  Less  volatile  material  remaining  dissolved  in 
the  solvent  coating  is  carried  downward  with  the 
moving  bed  of  spheres  into  a  lower  stripping  zone 
where  the  fraction  may  be  removed  by  steaming  and 
the  coated  spheres  returned  by  airlift  or  elevator  to 
the  top  of  the  apparatus. 


11.  MATERIALS  OF  CONSTRUCTION, 
AND  CORROSION 


Cathodic  Protection 

Designing  for  Minimum  Cathodic  Protection  Inter¬ 
ference.  C.  .A.  Erickson.  Gas  35,  70  (1959)  Mar. 

( 2  pp. ) 


One  of  the  most  aggravating  and  costly  steps  in  pro¬ 
tection  of  a  pipeline  against  corrosion  is  elimination 
of  cathodic  protection  interference  on  other  under¬ 
ground  structures.  Anything  that  can  be  done  in  the 
design  stage  to  minimize  these  problems  is  time 
and  money  well  spent. 

Coatings 

Automatic  Yards  Speeds  Weight-Coating.  Pipe  Line 
I  mi.  10,  44  (1959)  Feb.  (3  pp.) 

In  developing  a  highly  automatic  asphalt-mastic 
weight  coating  plant.  Southern  Natural  Gas  Com¬ 
pany  and  Brown  &  Root,  Inc.,  have  made  important 
advances  in  increasing  production  and  getting  better 
controlled  protective-weight  coating  for  submarine 
pipelines.  New  methods  include  wash  with  light  oil 
for  primer,  thin  muslin  outer  wrap  and  whitewash  to 
produce  lough  and  heavy  asphalt-mastic  coating. 

Coating  Steel  Pipe  for  Gas  Service.  J.  S.  Dorsey  and 
C.  E.  l  ee.  Gas  35,  1 29  ( 1959)  Mar.  (6  pp. ) 
Prevention  of  corrosion  on  steel  pipelines  used  in  the 
gas  industry  is  usually  accomplished  by  coating  the 
pipe  with  an  insulating  material,  by  the  use  of  catho¬ 
dic  protection  or  by  a  combination  of  both  methods. 
.Article  discusses  standard  coatings  used  at  Southern 
California  Cias  Co.,  Los  Angeles,  and  shows  sample 
specifiealions  used  for  filled  asphalt,  yard-wrap}x*d 
pipe  and  the  data  sheet  used  in  connection  with  re¬ 
pair  of  an  underground  corrosion  leak. 

Pipe-Wrapping  Materials  for  Corrosion  Protection. 

J.  G.  Parry  and  J.  R.  James.  Corrosion  Tech.  6,  35 
(1959)  Feb.  (3  pp.) 

In  the  early  days  of  pipe  protection,  it  was  thought 
that  any  coating  reinforced  with  any  type  of  wrapping 
could  not  fail  to  extend  the  life  of  a  buried  pipeline 
system.  Today,  as  a  result  of  experience  accumulated 
by  many  users  in  dilTerent  parts  of  the  world,  we 
know  that  only  the  careful  selection  of  both  pipe 
coatings  and  reinforcing  inner  and  outer  wraps  can 
be  relied  on  to  protect  a  buried  pipeline  system  ef¬ 
fectively.  Article  considers  functions  of  a  pipeline 
coating,  and  materials  and  coating  systems  which 
best  carry  out  these  functions. 

Polyvinyl  Chloride  Tapes  for  Pipe  Protection.  K.  S. 

Chitty.  Corrosion  Tech.  6,  39  (1959)  Feb.  (3  pp.) 
It  would  be  easy  to  make  the  general  statement  that 
the  only  major  factor  an  engineer  need  consider 
when  selecting  a  pipe  protection  material  is  that  it 
should  resist  corrosion.  Certainly  he  must  be  con¬ 
cerned  with  electrolytic  and  galvanic  attack,  abrasion, 
chemical  action  and  the  effect  of  weather.  This,  how¬ 
ever,  is  only  part  of  the  story.  Article  reviews  the 
properties  of  polyvinyl  chloride  tapes  and  the  very 
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real  part  which  they,  and  in  particular  Scotchrap 
PVC  tapes,  are  playing  in  the  prevention  of  pipeline 
deterioration. 

Corrosion 

Corrosivity  of  Soil.  N.  D.  Tomashov  and  Y.  N.  Mik¬ 
hailovsky.  Corrosion  15,  77t  (1959)  Feb.  (6  pp.) 
Consideration  is  given  to  merits  and  disadvantages 
of  methods  used  to  determine  corrosive  activity  of 
soils.  Data  obtained  by  all  methods  considered  failed 
to  give  comprehensive  characteristics  of  the  corrosive 
properties  of  soils.  Detailed  discussion  is  given  of 
the  peculiarities  of  formation  and  functioning  of 
macro-  and  micro-corrosion  elements  in  corrosion  of 
soils.  Corrosion  elements  of  dilTerential  aeration  on 
the  metal  surface  in  soil  resulted  from:  Non-uniform 
oxygen  diffusion  of  neighboring  portions  of  the  soil, 
local  fusion  on  the  end  of  the  structure  and  different 
depth  of  separate  parts  of  the  structure.  Theoretical 
foundations  of  a  suggested  method  for  the  appraisal 
of  the  corrosiveness  of  soils  are  discussed.  Descrip¬ 
tion  is  given  of  an  apparatus  designed  to  measure 
corrosion  characteristics  of  soil  under  field  condi¬ 
tions.  Good  results  were  obtained  in  field  tests  con¬ 
ducted  with  the  instrument.  Data  are  given  to  show 
the  correlation  between  instrument  readings  and  cor¬ 
rosion  rates  in  various  types  of  soils. 

An  Electrochemical  Study  of  Aluminum  on  Alu¬ 
minum  Alloys.  E.  M.  Khairy  and  M.  K.  Hussein. 
Corrosion  15,  63t  (1959)  Feb.  (5  pp.) 

Studies  of  the  static  electrode  potentials  of  the  R, 
Duralumin,  M  22,  DK  and  S  2  aluminum  base  alloys 
show  that  these  alloys  have  the  same  behavior  as 
pure  metal  in  buffer  solutions  initially  free  from 
metal  ions  within  the  pH  range  1-8.  Repetitive  os¬ 
cillographic  method  was  used  to  examine  the  cor¬ 
rosive  action  of  chloride  ions  on  the  anodic  behavior 
of  the  alloys  studied.  Oscillograms  are  presented  to 
show  the  potentials  of  the  alloys  in  various  pH  ranges. 
Composition  of  the  buffer  solutions  at  various  pH 
levels  are  given  in  tables. 

Mechanical  Properties  and  Corrosion  Resistance  of 
Oil  Well  Tubing.  R.  A.  Prangc.  Corrosion  15,  49t 
( 1959)  Feb.  (6  pp.) 

Resume  of  applications  of  various  grades  of  tubing 
in  sweet  and  sour  condensate  wells  and  sweet  and 
sour  oil  wells.  V'arious  modes  of  corrosion  damage 
in  the  different  tubing  materials  are  discussed.  Sour 
condensate  wells  are  particularly  troublesome  since 
the  sulfide  stress  cracking  is  closely  related  to  the 
mechanical  properties.  Stress  corrosion  cracking  may 
be  a  serious  problem  in  the  high  strength  materials. 
Mechanical  properties  and  the  effects  on  service  are 
examined.  Transverse  notch  ductility  is  a  critical 


factor  in  high  strength  steels.  Common  defects  found 
in  the  various  grades  are  discussed. 

Research  on  Corrosion  Attack  on  Buried  Pipelines. 

G.  Eingriebcr.  Gas-  u.  Wasserfach  100,  157  (1959) 
Feb.  13  (5  pp.  German  text.) 

Influence  of  soil  on  development  and  promotion  of 
electrochemical  corrosion  on  piping  is  reviewed  from 
the  basis  of  theoretical  studies  and  from  practical 
data  of  geophysics.  The  significance  of  specific  soil 
resistivity  and  its  measurement  is  critically  treated. 
It  is  shown  from  theoretical  and  practical  test  re¬ 
sults  that  the  localization  of  corrosion  damage  is  pos¬ 
sible  from  results  of  geoelcctric  measurements.  It  is 
shown  that  pip)eline  studies  by  geoelectric  methods  on 
corrosion  attack  or  corrosion  risk  can  be  an  economic 
method. 

Variable  Interaction:  A  Statistical  Solution.  H.  C. 

Bowen,  C.  Groot  and  J.  L.  Jaech.  Corrosion  15,  83t 
( 1959)  Feb.  (2  pp.) 

Interaction  may  appear  in  an  analysis  of  variance 
because  of  a  poor  choice  of  model.  Effects  of  the 
independent  variables  in  corrosion  data  seem  to  be 
multiplicative,  which  calls  for  a  logarithmic  trans¬ 
formation  to  convert  this  to  an  additive  system. 
Simplification  produced  by  such  a  transformation 
is  strikingly  illustrated  in  the  analysis  of  a  corrosion 
expteriment.  Experiment  described  was  conducted  to 
determine  whether  the  occasional  use  of  low  purity 
water  at  low  temperature  would  cause  excessive  cor¬ 
rosion  in  the  cooling  system  of  a  power  producing 
nuclear  reactor.  Three  types  of  aluminum  alloy  were 
used  in  the  corrosion  tests. 

Well  Completion  and  Corrosion  Control  of  High 
Pressure  Gas  Wells.  NACE  Tech.  Comm.  Report 
(Pub.  59-6).  Corrosion  15,  73t  ( 1959)  Feb.  (3  pp.) 
Investigation  of  completion  practices  and  corrosion 
control  measures  for  gas  wells  with  tubing  pressures 
in  excess  of  5000  psi.  Survey  of  12  producing  com¬ 
panies  determined  what  had  been  done  to  combat 
the  problem.  Article  reflects  results  of  survey  and 
includes  data  collected  from  166  wells.  Topics  dis¬ 
cussed  include  design  problems  in  well  installation, 
treatment  with  corrosion  inhibitor  efficacy  evalua¬ 
tion.  well  characteristics,  casing  and  tubing,  pro¬ 
grams  and  inspection  methods.  Data  are  given  by 
company  on  the  number  of  P-grade  casing  and  tub¬ 
ing  failures  in  serv'ice  in  well,  failures  occurring 
during  hydrostatic  tests,  percent  rejects  of  inspected 
pipe  and  cost  of  failures  of  casing  and  tubing. 

inhibitors 

Corrosion  Prevention.  How  Westcoast  Prefilmed  Sour 
Gas  Lines.  J.  Joseph.  Gas  35,  125  ( 1959)  Mar.  (4 
pp.) 
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Problem  for  Canada's  Westcoast  Transmission  Co. 
Ltd.  was  and  is  sour  gas.  To  deliver  its  initial  400 
.\1MCF/day  (pressured  by  four  compressor  stations 
with  a  total  52,500  installed  hp),  the  line  needs  a 
prodigious  gas  supply — and  gets  it  from  a  complex 
gathering  system.  System's  some  135  miles  of  4-  to 
26-in.  lines  tap  .Mberta's  “sweet  gas"  fields  as  well 
as  half  a  dozen  British  Columbia  fields  whose  output 
is  essentially  “sour  gas" — a  highly  corrosive  com¬ 
bine  of  natural  gas  and  distillates  (containing  hydro¬ 
gen  sulfide,  carbon  dioxide,  methane  and  ethane). 
Problem  faced  by  Westcoast:  How  to  protect  its 
gathering  system  from  blistering  and  pitting — and 
inevitable  breaks.  This  was  achieved  by  continuous 
feed  of  lOrf  amine  inhibitor  in  diesel  oil,  */2  pint 
MMCF-',  to  form  a  film,  and  constant  hydrogen-probe 
checking  of  the  line. 

Developments  in  Cooling  Tower  System  Treat¬ 
ments.  Part.  I.  Polyvalent  Ion-Polyphosphate  In¬ 
hibitors.  J.  I.  Bregman  and  T.  R.  Newman.  Corrosion 
15.  97t  (1959)  Feb.  (4  pp.) 

Addition  of  certain  metallic  cations  in  very  small 
quantities  to  synergized  polyphosphate  treatments  in 
cooling  tower  systems  will  increase  corrosion  pro¬ 
tection.  This  new  approach  is  considered  in  detail 
with  accompanying  laboratory  and  field  data.  Data 
given  include  a  comparison  of  corrosion  inhibition 
by  the  polyphosphate  and  synergized  inhibitors,  ef¬ 
fect  of  Zn,  Cd,  Cu  and  Sb  ions  on  corrosion  inhibi¬ 
tion  by  synergized  polyphosphates,  and  effect  of 
metal  dosage  level.  It  was  found  that  overdosing  of 
the  metal  in  some  cases  may  remove  any  beneficial 
effects  and  may  actually  result  in  harm  in  some  cases. 
Theoretical  reasons  for  the  effect  of  metal  cations 
have  yet  to  be  established.  It  is  likely,  however,  that 
cathodic  inhibitors  such  as  zinc  may  help  prevent 
the  formation  of  local  cells  at  points  on  the  metal 
surfaces  where  potential  differences  exist. 

Sodium  Silicate  as  a  Corrosion  Inhibitor  in  Gas¬ 
holders.  P.  G.  Clements  and  F.  R.  Jackson.  Gas  J. 
297.  106  (1959)  Jan.  21.  (2  pp.) 

Investigation  has  been  conducted  to  study  effect  of 
addition  of  sodium  silicate  as  a  corrosion  inhibitor 
in  the  water  contained  in  gasholders.  Over  a  13- 
month  period,  steel  test  panels  were  hung  in  a  silicate 
treated  and  untreated  holder  and  removed  at  in¬ 
tervals  for  examination.  Final  results,  while  not 
wholly  conclusive,  suggest  that  the  life  of  a  holder 
would  be  increased  materially  by  silicate  dosage.  In 
the  case  of  unpainted  steel,  an  increase  in  life  of  as 
much  as  30-609o  was  indicated.  Furthermore,  it 
was  noticed  that  the  silicate  treatment  markedly  re¬ 
duced  staining  of  the  paint-work  by  red  water.  This 
may,  in  some  cases,  be  more  significant  than  actual 


corrosion  inhibition  and  further  work  is  to  be  carried 
out  along  these  lines. 

Insulation 

Insulation  of  Pipe-lines  to  Carry  Methane  Must  Be 
Thorough  to  Prevent  Boiling-off.  (»av  J.  297.  100 
(1959)  Jan.  21. 

One  of  the  many  problems  to  be  surmounted  at  Can- 
vey  Island  (England)  is  to  prevent  methane  from 
boiling  off,  which  it  will  do  at  normal  pressure  if  its 
temperature  rises  to  -25S  I'.  In  the  pipeline  carrying 
the  methane  from  ship  to  storage  tank,  very  thorough 
insulation  is  necessary  to  prevent  undue  evaporation 
and  formation  of  vapor  locks.  The  lO-in.  aluminum 
alloy  main,  about  2()()()  ft.  long,  is  covered  with  6 
in.  of  Onazote  cellular  insulation,  which  has  a  ther¬ 
mal  conductivity  of  almost  half  that  of  cork.  To  in¬ 
sure  that  this  performance  is  maintained,  it  is  es¬ 
sential  to  keep  the  insulation  absolutely  dry  for,  as 
with  all  thermal  insulation  systems,  full  thermal 
efficiency  depends  on  a  complete  and  lasting  water- 
and  moisture-proof  seal. 

Plastics 

Advantages  of  Reinforced  Polyesters  for  Use  on 
Highway  Tank  Trucks.  Corrosi<m  15.  94  (1959) 
Feb.  (2  pp.) 

Advantages  of  reinforced  polyester  plastic  tanks  for 
use  on  trucks  transpiirting  chemicals,  pharamaceuti- 
cals  and  foods  arc  listed:  lighter  weight  than  alloys 
of  comparable  strength,  greater  resistance  to  corro¬ 
sives,  lower  coefficient  of  heat  transfer,  lower  main¬ 
tenance  costs  and  lower  initial  costs.  Tanks  now  in 
service  permit  many  efficiencies  not  available  to 
those  using  alloy  tanks.  Results  of  extended  service 
tests  are  included. 

Coatings 

Methods  and  Apparatus  for  Coating  Pipe  and  the 
Like.  R.  H.  Kuxhaus  (assigned  to  Rovston  Lab.  Inc.) 
U.S.  2,867,188  ( 1959)  Jan.  6. 

Pipx:  coating  apparatus  for  finished  pipelines  is 
claimed  which  consists  of  a  sleeve  member  placed 
over  and  spaced  radially  from  the  pipe.  Each  sleeve 
end  is  reduced  to  form  a  narrow  annular  ring.  Coat¬ 
ing  material  loaded  into  the  sleeve  through  a  flanged 
hatch  is  carried  around  the  pipe  by  baffles  and 
smixnhed  onto  pipe  by  spring  spreaders  while 
the  sleeve  is  rotated  and  moved  lengthwise. 


12.  ANALYTICAL  METHODS 

Acetylene 

Nonaqueous  Determination  of  Acetylenic  Hydrogen. 

L.  Barnes,  Jr.  Anal.  Chem.  31.  405  ( 1959)  Mar.  (4 
pp.) 
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Method  is  devised  for  the  nonaqueous  determination 
of  acetylenic  hydrogen.  It  is  based  on  the  liberation 
of  hydrogen  ions  from  the  reaction  between  nonsub- 
stituted  acetylenic  compounds  and  silver  perchlorate. 
Perchloric  acid  formed  is  titrated  to  an  end  point 
using  thymol  blue  indicator. 

Analytical  Instruments 

Improved  Titrilog  Sensitivity.  J.  S.  Nader  and  J.  I.. 
Dolphin.  /.  Air  Pollution  Control  /Iswoc.  8,  336 
( 1959)  F-eb.  (2  pp. ) 

Titrilog,  as  a  result  of  recommended  modifications, 
had  its  sensitivity  improved  by  a  factor  of  more 
than  10.  Sensitivity  was  shown  to  have  a  potential 
improvement  factor  of  more  than  2000  if  the  back¬ 
ground  noise  level  were  reduced  to  an  insignificant 
level.  Probable  sources  of  noise  were  noted,  indicat¬ 
ing  that  their  effects  may  be  minimized  by  a  selec¬ 
tive  choice  of  critical  electronic  components. 

Improved  Titrilog  Sensitivity.  Part  II.  Field  Perform¬ 
ance  and  Evaluation.  H.  C.  McKee  and  W.  L.  Roll- 
witz,  J.  Air  Pollution  Control  Assoc.  8,  338  ( 1959) 
F\'b.  (3  pp. ) 

Titrilog  instrument  was  modified  for  field  use,  to  in¬ 
crease  sensitivity  by  a  factor  of  10.  Noise  level  was 
reduced  to  a  satisfactory  level  by  an  electronic  filter. 
Drift  of  the  zero  point  was  the  greatest  difficulty  en¬ 
countered,  and  occasionally  no  record  was  obtained 
when  the  zero  point  drifted  off  the  scale  for  brief 
periods.  No  excessive  maintenance  problems  were 
encountered  in  five  months'  operation. 

Three  New  Spectrophotometers.  E.  Luscher.  Appl. 
Spectroscopy  12,  172  (1959)  No.  6  (3  pp.) 
Spectrophotometers  are  being  used  more  frequently 
and  for  more  applications  in  industrial  and  research 
laboratories.  Therefore,  it  becomes  more  important 
to  build  various  spectrophotometers  for  specialized 
applications.  Three  new  commercial  spectrophotom¬ 
eters  are  described:  Interference  filter  colorimeter 
( range  400-70{)m,ii) ;  prism  spectrophotometer  ( range 
300-75()m/i)  and  silica  prism-glass  prism-grating 
spectrophotometer  (range  210-5000m/i). 

Chromatography 

Determination  of  Total  Gaseous  Pollutants  in  At¬ 
mosphere.  F*.  \V.  West,  IT  Sen  and  IT  R.  Sant. 
.Anal.  Cheni.  31,  399  ( 1959)  Mar.  (3  pp. ) 

Rapid  chromatographic  method  is  developed  for  de¬ 
termining  total  gaseous  pollutants  in  atmosphere. 
Material  is  introduced  into  a  helium  stream  which 
passes  through  an  empty  tube  in  the  apparatus. 
Emergence  times,  peak  heights  and  areas  under  the 


curves  are  recorded  and  calculations  made  from  these 
factors. 

Exhaust  Gas  Analysis  by  Gas  Chromatography 
Combined  with  Infrared  Detection.  W.  IT  Heaton 
and  J.  T.  Wentworth.  Anal.  Chem.  31 ,  349  ( 1959) 
Mar.  (9  pp. ) 

Combination  of  gas  chromatographic  separation  and 
sensitive  infrared  detection  is  used  in  the  analysis  of 
automobile  exhaust  gas.  After  leaving  the  chromato¬ 
graphic  column,  the  gas  is  burned,  converting  the 
hydriKarbons  to  carbon  dioxide  and  water.  Then  it 
is  passed  through  an  infrared  analyzer.  Peaks  are 
obtained  from  hydrocarbon  concentrations  as  low  as 
1  ppm. 

Gas  Chromatography  in  the  Oilfield.  H.  Gilmour 
and  R.  W.  Snell.  Petrol  22.  65  ( 1959)  Feb.  (2  pp.) 
Knowledge  of  gas  constituents  in  oilfield  natural 
fluids  is  essential  in  good  reservoir  engineering  prac¬ 
tice,  and  a  simple  method  of  analyzing  gas  samples 
from  field  separators  enables  adequate,  on-the-spot 
control  to  be  applied.  Chromatographic  techniques 
are  superseding  the  complex  and  laborious  Podbiel- 
niak  fractional  distillations  used  in  the  past.  Simple 
and  inexpensive  apparatus,  which  is  ideal  for  field 
and  laboratory  use,  is  described. 

Gas-Liquid  Chromatography.  C.  S.  G.  Phillips. 
Petrol.  22,  91  (1959)  Mar.  (4  pp.) 

Technique  of  gas-liquid  chromatography  was  in¬ 
vented  by  James  and  Martin  in  1952,  and  has  since 
been  widely  applied  as  an  analytical  tool  of  excep¬ 
tional  power.  Its  use  has  been  particularly  marked 
within  the  petroleum  industry,  first  of  all  in  research 
and  later  in  plant  laboratories.  Despite  its  late  ap¬ 
pearance,  the  technique  is  based  on  extremely  sim¬ 
ple  principles  and  requires  only  relatively  inexpensive 
apparatus. 

Gas-Liquid  Chromatography.  Determination  of 
Column  Efficiency.  H.  W.  Johnson,  Jr.  and  F.  H. 
Stross.  Anal.  Chem.  31 ,  357  ( 1959)  Mar.  (7  pp.) 

In  gas-liquid  chromatography,  it  is  essential  to  sepa¬ 
rate  the  peak  width  into  column  and  noncolumn 
effects.  A  magnitude  of  errors  may  arise  when  the 
entire  peak  width  is  attributed  to  the  column  alone. 
Repeatability  of  peak  width  is  compared  with  that 
of  partition  coefficients.  Method  is  described  for 
estimating  column  peak  width. 

A  New  Application  for  Chromatography  in  Gas 
Analysis.  W.  Virus.  Erdol  u.  Kohle  1 1 ,  867  ( 1958) 
Dec.  (2  pp.  German  text.) 

New-  German  instrument,  the  Gasofract-Gaschro- 
matograph,  is  presented  and  discussed.  Principles, 
operating  procedure,  construction  and  recording 
methods  are  given,  and  use  of  23  different  column 
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materials  is  outlined  for  application  to  gases  and 
liquefied  gases. 

Clay 

Use  the  Thermobalance  in  the  Analysis  of  Soils 
and  Clays.  M.  Schnitzer,  J.  R.  Wright  and  I.  HotT- 
man.  Anal.  Cheni.  31,  440  (1959)  Mar.  (5  pp. ) 
Thermogravimetry  of  soils,  relatively  pure  clays, 
crystalline  carbonates  and  soils  to  which  clays  and 
carbonates  are  added  is  studied.  Technique  is  ap¬ 
plicable  to  determinations  of  hygroscopic  moisture, 
organic  matter  and  inorganic  carbonates  in  soils,  and 
lattice  water  in  clay  minerals. 

Hydrocarbons 

Continuous  Monitoring  of  Hydrocarbon  Contami¬ 
nants  in  Low  Temperature  Air  Separation  Plants. 

G.  S.  Cix'hrane  and  E.  J.  Rosenbaum.  Chem.  /-.Mg. 
Progress  55,  54  (1959)  Feb.  (5  pp. ) 

To  insure  safe  operation  of  an  air  plant  it  is  neces¬ 
sary  to  frequently  measure  the  concentration  of  con¬ 
taminants  in  process  streams.  Considerable  attention 
has  been  paid  to  such  explosion  initiators  as  ozone 
and  acetylene,  but  it  is  also  imperative  to  keep  the 
quantity  of  hydrocarbon  fuel  within  safe  limits. 

Infrared  Spectroscopy 

Far  Infrared  Spectra  of  H-O  and  H.S  Taken  with  an 
Interferometric  Spectrograph.  G.  A.  Vanasse,  J. 
Strong  and  E.  Loewenstein.  J.  Optical  Soc.  .4m.  49, 
309  (^959)  Mar.  (2  pp.) 

Large  (12-in.  aperture)  interferometric  spectrograph 
has  been  constructed  at  Johns  Hopkins  University 
(Maryland)  for  far  infrared  spectroscopy.  It  con¬ 
sists  of  a  lamellar  grating  of  variable  groove  depth 
in  an  Ebert  optical  system,  worked  near  normal 
incidence.  Detector  receives  illumination  only  from 
the  zeroth  grating  order.  This  illumination  is  modu¬ 
lated  as  the  groove  depth  is  varied. 

Mass  Spectrometer 

Comparisons  of  Spectra  from  Different  Types  of 
Mass  Spectrometers.  V.  J.  Caldecourt.  Appl.  Spec¬ 
troscopy  12,  167  (1958)  No.  6  (5  pp.) 

Comparison  of  the  cracking  patterns  of  various 
compounds  taken  on  different  types  of  mass  spec¬ 
trometers  shows  large  differences.  Mass  discrimina¬ 
tion  is  a  large  factor,  and  this  is  to  be  expected, 
particularly  when  comparing  180°  with  60°  or  90° 
instruments.  Variations  because  of  the  nature  of  the 
compounds  also  are  evident. 

Particle  Size 

Particle  Size  Analysis  by  Gamma-Ray  Absorption. 


C.  P.  Ross.  .4nal.  Client.  31,  2>21  (1959)  Mar.  (3 
pp.) 

.Method  for  determining  particle  size  for  any  sub¬ 
sieve  particles  is  described  using  gamma-ray  absorp¬ 
tion.  Uranium  oxide  is  analyzed  and  the  data  ac¬ 
cording  to  Stokes'  law  indicates  its  particle  size  to  be 
about  11.0.3  micron.  Only  provision  for  analysis  is 
that  the  absorption  cix'fficient  of  the  particles  and  the 
suspending  medium  differ  significantly. 

Radioactivity  Applications 

Radioactive  Tracers  Determine  Gas  Flow.  .4. (>..4. 
Monthly  4 1 ,  4  (  1959)  Mar.  (2  pp. ) 

SfK-tnsored  by  the  .■\.Ci..A.  Pipeline  Research  Commit¬ 
tee.  developed  by  the  Institute  of  Gas  Technology 
and  first  tested  in  cwperation  wtih  Panhandle  East¬ 
ern  Pipe  Line  Co.,  program  for  application  of  radio¬ 
active  tracer  techniques  to  determine  flow  will  aid 
greatly  in  proper  design  of  pipeline  extensions  or 
new  facilities  as  well  as  give  an  indication  of  de¬ 
terioration  of  the  pipeline. 

The  Statistics  of  Radioactivity  Measurement.  A.  C. 

Ku\per.  J.  Chem.  education  36.  128  (1959)  Mar. 
(5  pp.) 

Attempt  to  provide  a  unified  discussion  of  the  statis¬ 
tical  considerations  fundamental  to  radiation  count¬ 
ing.  By  application  of  statistics,  it  is  pv^ssiblc  to  de¬ 
termine  the  probability  with  which  the  observed  rate 
corresponds  to  the  true  average  rate  of  disintegra¬ 
tion  of  a  radioactive  sample.  Topics  considered  in¬ 
clude  statistical  error  as  a  function  of  the  total  count 
and  as  a  function  of  the  counting  rate;  the  error  in¬ 
troduced  by  the  background,  and  assessment  of 
counting  behavior. 

Use  of  Radioisotopes  in  the  College  Chemistry 
Laboratory.  D.  Phillips  and  R.  H.  Maybury.  J. 
Chem.  education  36,  133  (  1959)  Mar.  (4  pp. ) 
Article  describes  experiences  of  authors  with  the 
cxlindrical  Cieiger  tube.  Remarkable  sensitivity  of 
tube  (a  meaningful  count  is  obtainable  from  ordinary 
potassium  salts  in  the  laboratory )  opens  up  the  pets- 
sibility  of  “spiking”  many  of  the  reagents  in  a  labo¬ 
ratory  with  isotopes  at  the  miertKurie  level  so  that 
radicK'hemical  techniques  may  supplant  conventional 
techniques  in  many  experiments. 

Sulfur 

Determination  of  Microgram  Quantities  of  Sulfur  by 
Reduction  with  Raney  Nickel.  L.  Ciranatelli.  Anal. 
Chem.  31,  434  (1959)  Mar.  (3  pp.) 

Organically  bound  sulfur  is  determined  by  a  rapid, 
sensitive  titrimetric  method.  Sulfur  in  nonolefinic 
hydriK'arbons  is  reduced  with  Raney  nickel,  the 
hydrogen  sulfide  produced  is  liberated  and  titrated 
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with  mercuric  acetate.  Analysis  is  accurate  for  as 
little  as  5  gamma  of  sulfur. 

Water 

Microdetermination  of  Water  by  Titration  with 
Fischer  Reagent.  E.  L.  Bastin,  H.  Siegel  and  A.  B. 
Fiullock.  Anal.  Chem.  ,  467  ( 1959)  Mar.  (7  pp.) 
Microtitration  technique  and  apparatus  is  described 
for  determination  of  water  with  Karl  Fischer  reagent. 
Special  design  eliminates  contamination  due  to  at¬ 
mospheric  moist  air.  Measurable  concentration  of 
water  ranges  from  KM)  to  ().().i in  milligram  or 
gram  samples,  with  precision  of  ^  I  TF  . 

X-Ray  Methods 

Using  K-Capture  X-Rays  to  Analyze  Products  in  the 
Plant.  A.  Beerbower.  Control  Cni^.  6,  12K  (1959) 
Mar.  ( 4  pp. ) 

A'-capture  process  generates  \-rays  as  a  result  of 
the  radioactive  decay  of  an  isotope  source.  Physicists 
have  known  about  this  process  for  many  years,  but 
only  within  recent  past  has  the  K'-capture  .\-ray  been 
used  for  analyzing  liquid  and  gas  streams  in  the 
plant.  Article  first  reviews  the  K-capture  prix’ess, 
describes  equipment  design  in  detail  and  diseusses 
sampling  considerations.  It  is  then  shown  how  equip¬ 
ment  has  been  successfully  used  for  measuring  am¬ 
monium  chloride  content  in  scrubbing  tower  wash 
water,  and  for  determining  calcium  (sulfated  ash) 
content  in  the  manufacture  of  petroleum  products. 

Gas  Analysis 

Apparatus  for  Separating,  Identifying  and  Meas¬ 
uring  Gases.  L.  V.  Guild.  U.S.  2,868,316  (1959) 
Jan.  13. 

Laboratory  fractionating  column  for  separating  com¬ 
ponents  of  gas  mixtures  is  claimed  which  consists 
of  a  tapered  charcoal  adsorption  column  with  a 
thermal  conductivity  cell  as  a  detector  at  column 
outlet  and  a  controlled  mercury-flow  orifice  to  drive 
a  displacement  vapor  over  the  charcoal  and  move 
the  lighter  fraetions  out  into  a  measuring  chamber. 


13.  BASIC  SCIENCE 

Absorption 

Absorption  and  Humidification.  C.  Y.  Wen  and  M. 

1  eva.  Itul.  l:'n<’.  Client.  (Chem.  Eng.  Rev.)  337 
(  1959)  Mar.  (3  pp.) 

Increased  activity  on  flow  dynamics  in  towers  and 
emphasis  on  interpretation  of  mass  transfer  phe¬ 
nomena  were  noted  in  the  literature,  with  new 
theories  based  on  flow  characteristics  prominent. 
Interest  in  carbon  dioxide  absorption  continued. 


while  only  modest  activity  in  the  field  of  humidifica¬ 
tion  was  observed. 

Adsorption 

Adsorption.  B.  L.  Harris,  hul.  Eng.  Chem.  51, 
(Chem.  Eng.  Rev.)  340  (1959)  Mar.  (4  pp.) 
.Adsorption  processes  are  gaining  ground  for  indus¬ 
trial  separations.  Gas  phase  chromatography  is  an 
accepted  tool  for  limited  process  control  and  bids 
fair  to  be  applicable  to  automatic  control  in  the 
future.  Five-part  bibliography  of  193  items  is  classi¬ 
fied  into  industrial  separations,  gas  chromatography, 
liquid-phase  studies,  preparation  of  adsorbents  and 
miscellaneous. 

Influence  of  Lattice-Defect  Density  on  the  Chem¬ 
isorption  and  Oxide  Formation  on  a  Clean  (100) 
Crystal  Face  of  Nickel  as  Determined  by  Low- 
Energy  Electron  Diffraction.  H.  E.  Farnsworth  and 
J.  Tuul.  Phys.  and  Chem.  of  Solid.\  9.  48  (1959) 
Jan.  (9  pp.) 

Atomically  clean,  carbon-free  (100)  single-crystal 
face  of  nickel  was  obtained  by  outgassing  in  high 
vacuum,  argon-ion  bombardment  and  subsequent  an¬ 
nealing.  As  the  exposure  to  oxygen  was  increased 
from  10  ''mm  Hg-min  at  25  C,  adsorption  occurred 
first  in  a  double-spaced  face-centered,  crystalline 
lattice,  then  in  a  single-spaced,  simple-square  lattice, 
and  finally  in  a  nickel-oxide  lattice.  Intensities  of  the 
diffraction  patterns  from  the  adsorbed  structures 
were  much  greater  for  a  surface  having  a  high  defect 
density  than  for  one  having  a  low  defect  density, 
although  the  exposures  required  to  produce  detectable 
amounts  of  the  structures  were  approximately  in¬ 
dependent  of  the  defect  density. 

An  Infrared  Study  of  the  Water-Silica  Gel  System. 

H.  A.  Benesi  and  A.  C.  Jones.  J.  Phy.s.  Chem.  65. 
179  ( 1959)  Feb.  (4  pp.) 

Infrared  study  of  bound  and  adsorbed  water  in  silica 
gel  was  conducted.  It  was  found  that  hydrogen  in 
siliea  gel  could  be  completely  replaced  by  deuterium 
upon  treatment  with  D.O  at  room  temperature. 
Deuteration  of  silica  gel  allowed  unambiguous  differ¬ 
entiation  between  absorption  bands  arising  from 
silica  itself  and  those  arising  from  atomic  groupings 
that  contain  hydrogen.  It  was  found  that  “bound 
water”  in  silica  gel  consists  entirely  of  SiOH  groups 
located  on  the  surface.  Infrared  spectrum  of  physi¬ 
cally  adsorbed  water  closely  resembles  that  of  liquid 
water.  Dehydration  of  silica  gel  at  high  temperatures 
removes  surface  SiOH  groups;  these  can  be  recon¬ 
structed  by  reaction  with  adsorbed  water  at  rixmi 
temperature. 

Tests  with  Low-Energy  Electron  Diffraction  for  Ad¬ 
sorbed  Hydrogen  and  Nickel  Hydroxide  Formed  on 
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the  (100)  Surface  of  a  Nickel  Crystal  at  25'’C.  H.  E. 

Farnsworth,  R.  E.  Schlier  and  J.  Tuul.  Phys.  and 
Chem.  of  Solids  9,  57  (1959)  Jan.  (3  pp.) 
Low-energy  electron-diffraction  pattern  from  a  chem¬ 
isorbed  double-spaced  monolayer  was  observed  sub¬ 
sequent  to  an  exposure  to  hydrogen,  only  when  a 
hot  filament  was  present  during  the  exposure,  thus 
indicating  adsorption  of  atomic  hydrogen  or  water 
vapor  or  both.  Evidence  is  presented  which  indicates 
that  this  double-spaced  structure  was  due  to  water 
vapor.  Adsorption  of  hydrogen  on  some  parts  of  the 
surface,  with  no  hot  filamen.  present  during  ex¬ 
posure,  was  confirmed  by  consecutive  exposures  of 
the  clean  nickel  surface  to  hydrogen  and  o.xygen  to 
form  Ni(OH)j. 

Calorific  Valve 

Chart  Speeds  Estimation  of  How  Many  B.t.u.’s  in 
Natural  Gas.  R.  D.  Northcutt  and  G.  M.  Couch. 
Oil  Gas  J.  57,  161  (  1959)  Mar.  9(3  pp.) 

Article  deals  with  quality  provisions  and  specifically 
the  heating  value  of  natural  gas.  Graphic  approach 
provides  a  means  of  rapidly  determining  the  ap¬ 
proximate  heating  value  (Btu)  of  a  natural  gas  suf- 
tieiently  accurate  and  usually  within  the  limits  re¬ 
quired  for  most  evaluations,  provided  the  gas  is 
essentially  free  of  sulfur  and  hydrogen  impurities. 
Closer  estimation  of  impurities  as  related  to  the  heat¬ 
ing  value  would  be  necessary  to  obtain  the  maxi¬ 
mum  amount  of  accuraey. 

Diffusion 

Diffusion  Coefficients  in  Hydrocarbon  Systems, 
Methane  in  the  Liquid  Phase  of  the  Methane-Santa  Fe 
Springs  Crude  Oil  System.  H.  H.  Reamer  and  B.  H. 
Sage.  y.  Chem.  Pnf^.  Data  4,  15  (1959)  Jan.  (7 
pp.) 

Investigation  reported  deals  with  measurements  of 
the  Pick  diffusion  coefficient  of  methane  in  the  liquid 
phase  of  the  methane-Santa  Fe  Springs  crude  oil  sys¬ 
tem  at  pressures  up  to  3600  psi  in  the  temperature 
interval  between  40^  and  280” F.  Upper  limit  of 
pressure  was  established  by  the  possible  separation 
of  an  asphaltic  phase. 

Fluici  Flow 

Experimental  Investigation  of  Turbulent  Pipe  Flow 
with  Coolant  Injection.  S.  W.  Yuan  and  A.  Barazotti. 
Heat  Transf.  and  Fluid  Meeh.  Inst.  25,  Univ.  of 
Calif.  (1958)  June  (15  pp. )  (From  .4ppl.  Meeh. 
Rev.  12,  128  (1959)  Feb.) 

.Air  was  injected  through  porous  walls  of  a  pipe  and 
measurements  were  made  of  axial  pressure  distribu¬ 
tion,  wall  temperature  and  of  radial  velocity  and 
temperature  profiles.  Temperature  range  of  main 
flow  was  between  ambient  and  900  F  and  Reynolds 


number  was  varied  up  to  300,000.  Results  show  that 
profiles  can  be  predicted  if  axial  pressure  gradient, 
maximum  velocity  at  center  of  pipe  and  an  empirical 
constant  are  known  from  experiment.  Statement  is 
made  that  since  wall-friction  coefficient  increases 
with  coolant  injection  whereas  heat-transfer  coeffi¬ 
cient  decreases  with  increased  injection,  analog  be¬ 
tween  heat  transfer  and  momentum  transfer  does  not 
exist  in  this  type  of  flow.  Reviewer  notes  that  skin- 
friction  coefficient  is  based  on  conditions  upstream 
of  injection  and  that  if  the  coefficient  were  based  on 
local  properties,  the  coefficient  would  decrease  with 
injection.  Hence,  conclusion  regarding  Reynolds 
analogv  is  questioned. 

\V.  F.  Davis,  USA 

Flow  of  Fluids.  M.  Weintraub.  Ind.  Fn^.  Chem.  51, 
(Chem.  Eng.  Rev.)  362  (1959)  Mar.  (8  pp.) 
Fluid-motivated  solids  transport  is  receiving  in¬ 
creased  attention — long-distance  conveyance  is  of 
special  interest  in  U.  S.  and  short-distance  problems 
are  the  concern  of  foreign  investigators.  Interest  in 
two-fluid  systems  is  highlighted  by  establishment  of 
a  project  on  flow  of  vaporizing  mixtures.  F  ive-part 
bibliography  (single-phase  flow,  meters  and  controls, 
flow  through  porous  media,  multiphase  flow  and 
mechanical  design)  cites  226  references. 

Fluid  Dynamics.  A.  K.  Opf>enheim,  G.  \  .  Sternling, 
C.  Sleicher,  Jr.  and  R.  .\.  Stern.  Ind.  Fni,;.  Chem. 
51,  (Chem.  F'.ng.  Rev.)  437  (1959)  Mar.  (16  pp.) 
Literature  indicates  that  study  of  turbulence  is 
characterized  by  a  variety  of  approaches,  as  illus¬ 
trated  in  turbulent  diffusion  in  free  flows  and  flow 
in  ducts.  F  ine  structure  of  turbulence  and  large-scale 
turbulent  motions  also  are  studied.  Ranque-Flilsch 
tube  continues  to  attract  attention,  as  dvKs  vortex 
motion.  Boundary  layer  separation  studies  from 
worldwide  sources  show  surge  of  interest.  F'ransition 
from  laminar  to  turbulent  boundary  layers  also  re¬ 
ceived  attention.  [Extensive  bibliography  is  included. 

Instrument  Scale  Error  Study  Throws  New  Light  on 
Flowmeter  Accuracy.  W.  Buzzard.  Chem.  /•.ug.  66, 
147  ( 1959)  Mar.  9  (4  pp.) 

In  selection  of  flow  instruments,  mechanics  of  the 
sensing  unit  are  usually  considered,  but  nature  of  the 
instrument  scale  frequently  is  overlooked.  Instrument 
scale  is  result  of  physical  relationship  between  flow 
rate  and  measured  variable  (pressure  drop,  variable 
area,  or  head  across  the  measuring  element.)  It  is 
important  to  consider  scale  because  indicated  flow¬ 
rate  accuracy,  and  therefore  control  accuracy,  is 
dependent  upon  it. 

Molecular  Transport  Properties  of  Fluids.  FL  F'. 

Johnson.  Ind.  Fni^.  Chem.  51,  (Chem.  L{ng.  Rev.) 
399  (  1959)  Mar.  (3  pp.) 
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Oscillating-body  viscometers  and  hot-wire  equipment 
for  thermal  conductivity  were  the  most  popular  for 
experimentation.  Many  new  modifications  of  old 
methods  of  measurement  were  introduced,  and  one 
novel  viscometer  was  described  in  the  literature 
which  involves  a  bearing  with  its  movable  member 
driven  by  a  galvanometer  coil.  Many  equations  have 
been  proposed  and  old  ones  tested.  Reliable  reduced- 
state  graphical  correlations  for  the  thermal  conduc¬ 
tivity  of  simple  gases  ere  available.  A  new  book  pro¬ 
vides  a  useful  and  practical  summary  of  the  best 
current  methods  for  predicting  viscosities  and  ther¬ 
mal  conductivities  as  well  as  many  other  properties 
of  gases  and  liquids. 

Some  Properties  of  Boundary  Layer  Flow  During  the 
Transition  from  Laminar  to  Turbulent  Motion.  S. 

Dhawan  and  R.  Narashimha.  J.  Fluid  Mech.  3,  4 
(1958)  Jan.  (19  pp.)  (From  Appl.  Mech.  Rev.  12, 
120  (1959)  Feb.) 

Transition  in  the  boundary  layer  on  a  flat  plate  is 
examined  from  the  point  of  view  of  intermittent  pro¬ 
duction  of  turbulent  spots.  On  the  hypothesis  of 
localized  laminar  breakdown,  for  which  there  is 
some  experimental  evidence,  Emmons’  probability 
calculations  can  be  extended  to  explain  the  observed 
statistical  similarity  of  transition  regions.  Applica¬ 
tion  of  these  ideas  allows  detailed  calculations  of  the 
boundary-layer  parameters,  including  mean  velocity 
profiles  and  skin  friction  during  transition.  The  mean 
velocity  profiles  belong  to  a  universal  one-parameter 
family  w  ith  the  intermittency  factor  as  the  parameter. 
From  an  examination  of  experimental  data  the  prob¬ 
able  existence  of  a  relation  between  the  transition 
Reynolds  number  and  the  rate  of  production  of  the 
turbulent  spots  is  deduced.  A  simple  new-  technique 
for  the  measurement  of  the  intermittency  factor  by 
a  Pitot  tube  is  reported. 

F'rom  authors’  summary  by  M.  H.  Bertram,  USA 

Turbulent  Motion  in  a  Cylindrical  Pipe.  D.  G.  Zhen’. 
.5/>.  Naiich.  Rabat.  Stud.  A'auch.,  o-vo  Lemugr.  in-ta 
Inzh.  I'ad.  Tran.sp.  28  (195(i)  No.  1  (b  pp.  Rus¬ 
sian  text.)  (From  Appl.  Mech.  Rev.  12,  121  (1959) 
1  eb. ) 

Author  studies  the  problem  of  the  distribution  of 
velocities  in  turbulent  uniform  steady  motion  in 
pipes,  starting  from  concepts  explained  in  another 
of  his  papers  (title  source.  No.  1,  p.  5,  1956).  A 
formula  is  suggested  for  the  velocity  profile.  This 
formula  is  compared  with  the  test  data  of  F.  A. 
Shevelev  on  the  distribution  of  velocities  in  new- 
steel  and  cast-iron  tubes,  while  a  satisfactory  agree¬ 
ment  between  test  and  theory  is  established.  It 
should,  however,  be  noticed  that  the  influence  of  the 
Reynolds  number  on  the  velocity  distribution,  which 


is  very  marked  for  new  steel  and  cast-iron  pipes,  is 
not  reflected  in  author’s  formula. 

A.  D.  Al’tshul’ 

Courtesy,  Referativnyi  Zhurnal,  USSR  i 

Translation,  courtesy  Ministry  of  Supply,  England 

Heat  Transfer 

Condensing  and  Boiling  Coefficients.  N.  H.  Chen. 

Chem.  Eng.  66,  141  (1959)  .Mar.  9  (6  pp. ) 

Condensing  and  boiling  coeflicients  of  heat  transfer 
can  be  evaluated  graphically  using  as  a  basis  equa¬ 
tions  that  are  cither  1)  purely  theoretical  or  2) 
empirical  but  not  completely  proved.  Nevertheless, 
when  properly  applied,  these  graphical  short-cuts 
save  time  and  effort  and  will  provide  answers  that 
agree  quite  well  with  exp>erimental  data. 

Effect  of  Gas  Flow  on  Temperature  Distribution  of 
Heat  in  Nonuniform  Bars  with  Varying  Cross  Sec¬ 
tion.  G.  A.  Tirskii.  Izv.  Akal.  A'auk  SSSR,  Otd. 

Tekh.  Sauk.  70  (1957)  Jan.  No.  1  (7  pp.  Russian 
text.)  (From  Appl.  Mech.  Rev.  12,  129  (1959) 

Feb.) 

The  problem,  considered  as  one-dimensional,  leads 
to  solving  an  ordinary  differential  equation  of  the 
second  order,  with  variable  coefficients.  After  trans¬ 
forming  the  equation,  author  uses  for  its  solution 
the  method  of  a  small  parameter:  the  unknown 
function  is  assumed  in  the  form  of  a  finite  series  in 
fxiwcr  of  the  small  parameter  c.  First  of  all,  author 
finds  an  approximate  solution  of  the  homogeneous 
equation,  then  of  the  nonhomogeneous  one,  simul¬ 
taneously  with  the  estimation  of  the  error.  Author 
then  presents  a  numerical  example,  estimates  the 
error  caused  by  using  the  approximate  method  and 
shows  that  this  error  can  be  made  as  small  as  we 
like.  An  analysis  of  the  results  obtained  is  presented 
at  the  end. 

K.  Rektorys,  Czechoslovakia 

Equations  of  Heat  Transfer  in  Turbulent  Flow  in 
Pipes.  E.  Rukenshtein.  Izv.  Akad.  Nauk.  SSSR,  Otd. 

Nauk  23  (1956)  May  (6  pp.  Russian  text.)  (From 
Appl.  Mech.  Rev.  12,  130  (1959)  Feb.) 

Rukenshtein  considers  equation  of  heat  transfer  in 
turbulent  flow  in  pipes.  .After  introducing  the  notion 
of  the  mean  temperature  in  a  cross  section  and  of  the 
heat  flux  and  modifying  the  heat  equation  corre¬ 
spondingly,  Rukenshtein  discusses  characteristic 
numbers  of  the  system:  Prandtl  and  Nusselt  num¬ 
bers. 

M.  Z.  v.Krzywoblocki,  US.A 

Heat  Transfer.  E.  R.  G.  Eckert,  J.  P.  Hartnett  and 
T.  F.  Irvine,  Jr.  hid.  Eng.  Chem.  51,  (Chem.  Eng. 

Rev.)  453  (1959)  Mar.  (13  pp.) 
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Number  of  articles  in  the  field  of  heat  transfer,  which 
in  1957  already  exceeded  UKX),  is  still  on  the  in¬ 
crease.  Translations  of  articles  from  Soviet  technical 
periodicals  are  now  also  available  to  a  considerable 
degree.  Large  quantity  of  publications  made  it  neces¬ 
sary  to  restrict  presentation  in  review  to  articles 
dealing  with  heat  transfer  and  omit  those  which  cover 
physical  processes  even  when  they  are  intimately 
connected  with  energy  transfer  like  boundary  layer 
flow ,  thermal  properties,  etc.  Bibliography  of  311 
items  cites  references  in  fields  of  conduction,  chan¬ 
nel  flow,  boundary  la\er  flow,  flow  with  separated 
regions,  transfer  mechanism,  natural  convection, 
convection  from  rotation  surfaces,  mass  transfer 
cooling,  change  of  phase,  liquid  metals,  radiation, 
measurement  techniques  and  heat  transfer  applica¬ 
tions. 

Heat  Transfer  Nomographs.  Part  5.  Nusselt  Num¬ 
bers  for  Liquids  and  Gases.  J.  Alvarez  and  C. 
Duhne.  Petrol.  Refiner  JS,  157  (  1959)  f-'eb.  (2  pp. ) 
Functions  in  the  heat  transfer  coetficient  include  an 
elusive  factor  called  the  Nusselt  number.  Use  of  two 
nomographs  presented  enables  rapid  determination 
of  this  factor. 

Quick  Chart  for  Heat  Transfer  Rates.  F.  L.  Rubin. 
Petrol.  Refiner  38,  155  (1959)  Feb.  (2  pp. ) 

Design  chart  has  been  prepared  for  -^a-in.  O.D.  tubes 
arranged  on  a  15  16-in.  triangular  pitch  w  ith  specific 
heat  of  the  fluid  at  0.50  and  thermal  conductivity  of 
0.075.  Chart  gives  factors  for  the  IXmohuc  equation 
used  in  finding  heat  transfer  rates  for  fluids  flowing 
across  tubes  in  baffled  heat  exchangers.  Especially 
adaptable  to  liquids,  chart  gives  answers  in  standard 
engineering  units. 

The  Utilization  of  Waste  Heat.  J.  11.  Potter.  Mech. 
i:n(>.  8 1,  54  (1959)  Feb.  (5  pp.) 

Movement  of  waste  product  involves  an  energy  input 
which  is  often  overlooked  in  superficial  analyses  of 
heat-recovery  schemes.  Power  consumed  by  fans, 
compressors,  pumps,  grates,  etc.,  must  be  charged 
against  recovery  system,  as  well  as  the  heat  leakages 
and  pressure  losses  in  the  connecting  lines.  Sound 
waste  heat  utilization  should  be  built  around  a  con¬ 
tinuous  rather  than  a  batch  process,  and  it  should 
contribute  either  to  the  process  itself  or  to  auxiliary 
oprerations.  Gas,  liquid,  vapor  or  solid  may  be  used 
to  absorb  heat  from  a  high  temperature  source;  this 
heat  then  can  be  physically  conveyed  or  transported 
to  a  lower  temperature  receiver.  Sixty-item  bibliog¬ 
raphy  is  cited. 

Hydrocarbons 

For  Condensed  Cyclic  Aromatics  .  .  .  Predict  Hydro¬ 


genation  Aromatics.  A.  Bondi.  Petrol.  Refiner  38. 
161  (1959)  Feb.  (3  pp.) 

Heats  of  formation  of  eondensed  cyclic  naphthenes 
are  rarely  available,  and  can  hardly  be  predicted  with 
any  degree  of  reliability.  Recourse  is  had,  therefore, 
to  the  effect  of  resonance  stabilization  on  the  heat 
of  hydrogenation  of  unsaturated  comjxiunds,  first 
discussed  by  Kistiakowsky,  Vaughn  et  al.  Care  must 
only  be  taken  that  a  consistent  choice  of  heat  of 
hydrogenation  per  olefinic  double  bond  of  reference 
olefin  and  resonance  energy  of  the  aromatic  molecule 
is  made.  If  that  is  done,  rather  good  predictions  of 
heats  of  hydrogenation  are  possible. 

Hycirogen 

How  Linde  Makes  Heavy  Water  from  Hydrogen. 

Chern.  ling.  66,  68  (1959)  Feb.  23  (3  pp.) 

For  the  first  time,  Cierman  Linde  discloses  how  its 
hydrogen  distillation  prwess  works  successfully  in  a 
commercial  heavy-water  plant.  Farbwerke  Hoechst 
A.G.  announced  late  last  year  that  their  6-ton/yr 
plant  designed  for  them  by  German  Linde  was  oper¬ 
ating  successfully.  Because  of  its  success,  India’s 
Nangal  Fertilizer  and  Chemicals,  Ltd.,  licensed  the 
process  for  the  14-ton  yr  heavy  water  plant,  now 
under  construction. 

The  Kinetics  of  the  Evolution  and  Dissolution  of 
Hydrogen  at  Electrodes.  J.  O'M.  B(x:kris  and  H. 
Mauser.  Can.  J.  Client.  37,  475  (1959)  Feb.  (14 
pp) 

Kinetics  of  the  electrolytic  evolution  of  hydrogen 
at  electrodes  have  been  treated  previously  only  in 
an  approximate  way,  or  upi>n  the  assumption  that 
only  one  step  influences  the  reaction  rate,  or  without 
regard  to  H  coverage.  Work  reported  in  this  article 
is  concerned  with  a  rigorous  treatment  of  the  kinetics 
of  two  probable  paths  for  cathodic  and  anodic  re¬ 
actions  of  hydrogen  at  electrodes,  with  attention  to 
evaluation  of  quantities  which  are  open  to  experi¬ 
mentation  and  have  values  specific  to  certain  reaction 
mechanisms. 

Liquefaction 

Missile  Components  Tested  at  New  Gaseous 
Oxygen  Laboratory.  A.  L.  Spangenberg.  Ind.  Laho- 
ratories  10,  100  ( 1959)  Mar.  (5  pp. ) 

New  cryogenics  laboratory  will  serve  entire  industry 
for  environmental  and  functional  studies  of  air  and 
space  borne  components.  Test  chamber  of  gaseous 
oxygen  laboratory  provides  for  a  complete  series 
of  tests  for  simulating  both  environment  and  func¬ 
tion.  Environmental  simulations  include  cryogenic 
and  high  temperatures,  vibration,  thermal  shock, 
humidity  and  acceleration. 
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Tensile  Strengths  of  Liquid  Argon,  Helium,  Nitro¬ 
gen,  and  Oxygen.  J.  W.  Beams.  Phys.  of  Fluids  2, 

1  (1959)  Jan. -Feb.  (4  pp.) 

Tensile  strengths  of  several  liquids,  at  low  tempera¬ 
tures  were  measured  by  a  linear  deceleration  method. 
Values  found  were  as  follows  (expressed  in  atmos:) 
argon  -12,  nitrogen  -10,  oxygen  -15,  and  helium 
-0.16.  Values  are  somewhat  lower  than  those  cal¬ 
culated  from  the  theory. 

Mass  Transfer 

Mass  Transfer.  C.  R.  Wilke,  J.  M.  Prausnitz  and  A. 
Acrivos.  hul.  /I'ng.  Cheni.  51,  (Chem.  Eng.  Rev.) 
466  (  1959)  Mar.  (6  pp.) 

Articles  of  particular  interest  published  in  1958  are 
those  which  clearly  point  out  new  areas  in  the  held 
where  further  knowledge  is  needed.  Among  these  are 
the  general  subject  of  longitudinal  dispersion  and  par¬ 
ticularly  its  inllucnce  in  packed  bed  operations;  and 
the  distribution  of  turbulence  scales  and  its  im- 
[X)rtance  in  mixing  and  homogeneous  reactions. 
Potential  utility  of  boundary  layer  methods  in  the 
tluid  mechanical  analysis  of  mass  transfer  phenomena 
is  gaining  increasing  recognition.  Number  of  studies 
have  pointed  up  important  role  of  interfacial 
phenomena  and  particularly  the  Iluid  motion  induced 
by  surface  tension  forces.  Increasing  emphasis  has 
been  placed  on  mathematical  analysis  and  experi¬ 
ments  directed  toward  the  gaining  of  a  fundamental 
understanding  of  mass  transfer  mechanisms. 

Mathematical  Methods 

Computers,  Mathematics,  Statistics,  and  Operations 
Research.  R.  C'.  Johnson,  W.  I'.  Burggrabe,  Jr., 
R.  L.  lleiny,  J.  E.  Russell  and  R.  F.  Sweeny,  hul. 

Chcni.  51,  (Chem.  ling.  Rev.)  422  (1959) 
Mar.  (  10  pp.) 

Review  aims  to  cover  papers  which  are  of  direct 
interest  and  application,  and  to  review  them  from 
the  viewpoint  of  the  reader.  Many  important  theore¬ 
tical  papers  and  certain  specialized  areas  also  are 
omitted  because  they  do  not  have  direct  application. 
Two  major  areas  of  development  are  increased  in¬ 
terest  in  chemical  and  physical  fundamentals  and 
application  of  systems  analysis  and  servomechanisms 
theory  to  control  of  chemical  processes.  Extensive 
bibliography  is  included. 

Phase  Equilibria 

Cluster  Theory  of  Vapor-Liquid  Equilibria.  B.  C.  Y. 
1  u,  J.  C.  M.  l.i  and  1.  W.  l  ing.  hid.  /'ng.  Chem.  51 , 
219  (  1959)  Feb.  (4  pp. )  ^ 

.Algebraic  equations  for  extrapolating,  smoothing 
and  predicting  vapor-liquid  equilibrium  data  sutler 
from  laborious  calculations  or  lack  of  theoretical 


considerations.  Article  reports  on  study  in  which 
general  equations  are  developed  theoretically,  with 
the  postulation  that  deviations  from  ideal  behavior 
of  vapor-liquid  equilibria  are  due  to  formation  of 
clusters  in  the  liquid  and  vapor  phases.  Equation 
derived  from  binary  systems  can  be  reduced  to  the 
ideal  case  and  to  useful  empirical  equations.  Theory 
has  been  applied  to  prediction  of  ternary  vapor- 
liquid  equilibrium  data,  using  as  primary  informa¬ 
tion  binary  vapor-liquid  equilibrium  data  for  three 
components. 

Ideal  Critical  Volume  for  Generalized  Correlation. 
Application  to  the  Macleod  Equation  of  State. 

K.  A.  Kobe  and  P.  S.  Murti.  hid.  Fng.  Chem.  51, 
332  ( 1959)  Mar. 

Values  of  critical  volume  are  less  abundant  and  less 
accurate  than  values  of  critical  temperature  and 
pressure.  Ideal  critical  volume  of  Su  would  serve 
better  as  a  correlating  value.  The  V,.,  concept  was 
applied  to  the  Macleod  equation  of  state  in  the  gen¬ 
eralized  form  developed  by  Rush  and  Gamson.  Four 
constants  of  the  Macleod  equation  correlated  better 
using  the  ideal  critical  volume  than  the  actual  critical 
volume.  Analytical  expressions  are  given  for  these 
constants.  It  is  suggested  that  the  V,.,  concept  be 
tried  for  all  correlations  involving  critical  or  reduced 
volume  as  a  correlating  factor. 

Low  Temperature  Vapor-Liquid  Equilibrium  in  Light 
Hydrocarbon  Mixtures:  Methane-Ethane-Propane 
System.  A.  R.  Price  and  R.  Kobayashi.  J.  Chem. 
/://g.  Datu  4,  40  (  1959)  Jan.  (  13  pp. ) 

Study  was  conducted  to  obtain  phase  equilibria  data 
at  low  temperatures  to  supplement  the  data  above 
and  provide  a  basis  for  the  evaluation  of  correla¬ 
tions  for  low  temperature  K-values.  The  ternary 
methane-ethane-propane  system  was  selected  because 
of  its  basic,  yet  multicomponent  nature.  Six  tempera¬ 
tures  were  under  investigation,  extending  from  50° 
down  to  -200°F.  Pressures  at  100  and  200  psi  inter¬ 
vals  up  to  the  critical  states  were  chosen. 

Multicomponent  Vapor-Liquid  from  Binary  Data. 

C.  Black,  hid.  Eng.  Chem.  51,  211  (1959)  Feb. 

(8  pp.) 

Importance  of  efficient  use  of  binary  data  in  repre¬ 
senting  multicomponent  equilibria  cannot  be  over¬ 
emphasized.  Where  binary  data  alone  can  furnish 
information  to  calculate  multicomponent  phase 
equilibria,  coefficients  depending  on  data  for  ternary, 
or  multicomponent,  mixtures  should  not  be  intro¬ 
duced.  Modified  van  Laar-type  equations  for  the 
activity  coefficients  are  applied  to  calculation  of 
vapor-liquid  equilibria  in  ternary  and  multicom¬ 
ponent  mixtures.  Equations  have  a  maximum  of 
three  coefficients  for  each  binary  and  the  binaries 
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constituting  a  ternary  or  multicomponent  system  are 
related,  the  extent  depending  on  the  component 
types.  Five  examples,  ranging  from  ternary  to  eight- 
component  mixtures  with  various  types  of  com¬ 
ponents,  show  that  pure  component  and  binary  data 
alone  can  provide  reliable  results  for  multicom¬ 
ponent  mixtures. 

Phase  Equilibria  Molecular  Transport  Thermody¬ 
namics.  J.  C.  Elgin  and  J.  J.  Weinstock.  J.  Chem. 
Eng.  Data  4,  3  (1959)  Jan.  (10  pp.) 

Article  presents  liquid-liquid  and  liquid-vapor  phase 
equilibrium  data  at  15°C  for  pressures  in  the  range 
from  0-1000  psig  for  a  number  of  typical  threc<om- 
ponent  systems  comprised  of  ethylene,  water  and 
various  organic  liquids.  It  describes  conditions  and 
compositions  existing  in  several  water-organic  liquid 
mixtures  which  are  normally  either  partially  or  com¬ 
pletely  miscible  when  they  are  subjected  to  ethylene 
under  pressure.  It  further  presents  a  generalization 
of  the  phase  equilibrium  behavior  in  three-phase 
patterns  (typical  isotherms  which  cover  all  of  the 
26  systems  studied. 

Porosity 

An  Instrument  for  the  Measurement  of  Pore-Size 
Distribution  by  Mercury  Penetration.  N.  M.  Winslow 
and  J.  J.  Shapiro.  A  STM  Bull.  No.  236,  39  (1959) 
Feb.  (6  pp.) 

Instrument  for  routine  determination  of  pore-size 
spectra  by  mercury  intrusion  is  discussed.  Pene¬ 
tration  is  measured  by  direct  volumetric  readings 
made  through  transparent  walls  of  a  pressure  cham¬ 
ber  on  the  calibrated  stem  of  a  penetrometer  contain¬ 
ing  the  sample  within  the  instrument.  Controlled  step- 
wise  pressuring  is  obtained  by  means  of  a  hand- 
operated  pressure  generator,  which  is  part  of  the  self- 
contained  hydraulic  system  of  the  instrument,  oper¬ 
able  without  auxiliary  apparatus  other  than  analytical 
balance  and  vacuum  pump.  Procedure  requires  about 
one-half  hour  for  a  complete  determination.  Several 
typical  pore  spectra  of  a  variety  of  common  mate¬ 
rials  are  shown. 

Thermodynamics 

On  the  Calculation  of  Properties  of  Gases  at 
Elevated  Temperatures.  I.  Amdur  and  J.  Ross. 
Combustion  and  Flame  2,  412  (1958)  Dec.  (9  pp.) 
Role  of  the  potential  of  intermolecular  force  in  de¬ 
termining  properties  of  gases  at  elevated  tempera¬ 
tures  is  discussed,  and  the  following  points  are 
emphasized.  1 )  The  calculation  of  accurate  values  of 
such  properties  requires  potential  parameters  which 
are  valid  at  interaction  distances  which  are  im¬ 
portant  at  the  temperatures  in  question.  2)  Extra¬ 
polation  of  potentials  obtained  from  low  temperature 


properties  for  calculation  of  high  temperature  prop¬ 
erties  is,  in  general,  not  justified,  and  leads  to  values 
of  transport  coefficients  and  second  virial  coefficients 
which  differ  considerably  from  those  calculated  from 
potentials  based  on  the  elastic  scattering  of  high 
energy  molecular  beams.  3)  The  high  temperature 
range,  in  which  such  beam  potentials  are  useful,  is 
not  determined  by  the  kinetic  energy  of  the  beam 
particles,  but  by  the  small  fraction  of  this  energy 
which  is  converted  into  potential  energy  in  the 
scattering  process. 

Thermodynamics.  J.  M.  Smith  and  G.  M.  Brown. 
Ind.  Eng.  Chem.  51,  (Chem.  Eng.  Rev.)  472  (1959) 
Mar.  (9  pp.) 

Research  and  development  activities  on  the  fuel 
cell  promise  more  efficient  power  production.  Ther¬ 
moelectric  generators  and  thermoelectric  cooling 
equipment  will  be  commonplace  in  another  decade. 
Data  on  high  energy  fuels  and  thermodynamic 
properties  at  high  temperatures  are  aiding  the  mis¬ 
sile  program.  Extensive  bibliography  cites  321  refer¬ 
ences. 

Thermodynamic  Properties  of  Gases  at  High  Tem¬ 
perature:!. Chemical  Equilibrium  Among  Molecules, 
Atoms  and  Atomic  Ions  Considered  as  Clusters. 

H.  W.  Woolley.  J.  Research  61,  469  (1958)  Dec. 

(22  pp.) 

Equilibrium  thermodynamic  properties  of  gaseous 
mixtures  at  high  temperatures  are  treated  by  an 
extension  of  the  cluster  theory  of  Ursell,  omitting 
the  assumption  of  additivity  of  pair  energies.  Effec¬ 
tive  partition  function  is  introduced,  which  is  a  con¬ 
venient  function  in  expressing  the  increase  of  the 
partition  function  for  the  entire  gas  due  to  the  join¬ 
ing  together  of  the  parts  of  the  cluster.  Law  of  mass 
action  and  dependence  of  second  and  tliird  virial 
coefficients  upon  the  cluster  integrals  for  pairs  and 
triples  of  molecules  in  a  mixture  have  been  ob¬ 
tained  therefrom.  Extension  to  a  partially  ionized 
gas  is  made  by  incorporating  Mayer’s  cluster-based 
extension  of  the  Debye-Huckel  theory. 

Ultrasonics 

Emulsification  and  Dispersion  Using  Ultrasonics. 

J.  S.  Smith.  Chem.  Process  Eng.  40,  54  (1959) 
Feb.  (4  pp.) 

Most  important  developments  in  liquid  processing 
by  ultrasonics  have  been  in  use  of  liquid  whistles 
based  upon  original  work  carried  out  in  Germany. 
Process  was  introduced  in  England  in  1952.  Device 
was  first  industrial  unit  which  made  liquid  processing 
by  ultrasonics  possible  at  an  economical  figure.  Con¬ 
tinuous  research  and  development,  based  upon  six 
years  of  industrial  experience  by  its  manufacturers, 
has  produced  a  range  of  machines  capable  of  dealing 
w  ith  a  wide  variety  of  applications. 
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Ultrasonics  and  Welding.  J.  N.  Antonevich  and 
R.  E.  Monroe.  Battelle  Tech.  Review  8,  9  (1959) 
Mar.  (5  pp.) 

Ultrasonic  energy  has  provided  one  of  the  more 
promising  new  metals-joining  techniques  and  a  means 
for  improving  existing  welding  methods.  Currently, 
ultrasonic  welding  is  in  limited  use  only.  Research 
now  under  way,  however,  is  expected  to  give  tech¬ 
nologists  a  better  understanding  of  the  mechanisms 
involved  and  help  to  hasten  the  practical  applica¬ 
tion  of  ultrasonics  in  welding. 

Vapor  Pressure 

Semiempirical  Vapor  Pressure  Relation  Based  on 
Dieterici’s  Equation  of  State.  J.  J.  Erpenbeck  and 
D.  G.  Miller.  Ind.  Eng.  Chem.  51.  329  (1959) 
Mar.  (3  pp.) 

Approximate  three-constant  vapor  pressure  relation 
has  been  derived  from  Dieterici’s  equation  of  state. 
This  relation  fits  data  for  various  substances  of  wide¬ 
ly  dilTering  chemical  nature  satisfactorily  from  the 
triple  point  to  the  boiling  point.  Constant  C  is  close 
to  unity  for  all  substances  tested.  If  arbitrarily  taken 
as  1 .000,  resulting  two-constant  equation  gives  good 
but  not  as  close  fit  as  the  three-constant  equation. 
Heats  of  vaporization  calculated  from  the  three-con¬ 
stant  equation  agree  with  experimental  values  with¬ 
in  5%  in  all  but  two  cases.  Closeness  of  fit  ap¬ 
proaches  that  of  the  Antoine  equation  over  similar 
ranges. 

Vaporization 

Estimate  Latent  Heats  Rapidly.  C.  C.  Li  and  L.  N. 

Canjar.  Petrol.  Refiner  38,  233  (1959)  Jan.  (3  pp.) 
Heightened  interest  has  been  evident  recently  in  the 
more  accurate  correlation  of  the  P-V-T  and  related 
thermodynamic  properties  of  chemical  compounds 
using  reduced  properties  as  parameters.  However, 
in  most  investigations,  the  important  quantity,  the 
latent  heat  of  vaporization  has  been  to  some  extent 
neglected  or  left  to  be  calculated  from  estimated 
saturated  vapor  and  liquid  volumes  in  conjunction 
with  vapor  pressure  data  through  the  Clapeyron 
equation.  Direct  method  of  estimating  heats  of 
vaporization  as  a  function  of  temperature  or  pres¬ 
sure  is  possible. 


Viscosity 

High  Temperature  Gas  Viscosities.  II.  Nitrogen, 
Nitrogen  Oxide,  Boron  Trifluoride,  Silicon  Tetra> 
fluoride,  and  Sulfur  Hexafluoride.  C.  P.  Ellis  and  ( 
C.  J.  G.  Raw.  J.  Chem.  Fhys.  30.  574  (1959)  Feb. 

(3  pp.) 

Viscosities  of  nitrogen  (from  700°-1000°),  nitric 
oxide  (from  lOO'^-lOOO'^,  boron  trifluoride  (from 
180°-500°),  silicon  tetrafluoride  (from  200°-330°) 
and  sulfur  hexafluoride  (from  200^-850°)  have 
been  measured  using  a  specially  constructed  silica 
apparatus.  In  addition,  previous  results  for  SiF4  were 
recalculated  in  the  low-temperature  range  down  to 
room  temperature.  Results  are  discussed  from  point 
of  view  of  intcrmolecular  forces,  and  the  molecular 
interaction  parameters  are  compared  with  those  cal¬ 
culated  from  data  on  gas  viscosities  in  the  lower 
temperature  ranges.  Results  show  the  temperatures 
at  which  thermal  dissociation  of  t'nc  compounds 
becomes  important,  and  the  viscosity  measurements 
are  not  carried  very  far  beyond  these  temperatures. 

Vaporization 

Submerged  Flame  Evaporator.  F.  L.  Holderreed  and 
R.  E.  Sullivan  (assigned  to  The  Anaconda  Co.)  U.S. 
2,867,972  (1959)  Jan.  13. 

Evaporation  of  solutions  by  submerged  combustion 
is  improved  by  use  of  serrated  or  slotted  edges  on 
the  dip  nozzle  so  that  combustion  gas  stream  is 
broken  into  various  sized  bubbles  with  less  vibration 
and  flow  volume. 

Water 

Water  Treatment.  Part  2.  R.  H.  Marks.  Power  103, 

65  (1959)  Mar.  (24  pp.) 

Broadly  viewed,  industry  uses  water  to  generate 
steam,  to  cool  and  heat,  to  till  varied  needs  of 
priKcss  and  general  plant  services.  These  are  areas 
with  which  report  is  concerned.  Water  that  can  be 
used  without  some  treatment  is  rare  indeed.  Impuri¬ 
ties  must  be  removed,  reduced  or  stabilized.  Article 
discusses  how  treatment  chemicals  and  application 
equipment  solve  e\eryday  water  problems. 
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services  specializing  in  this  field.  English  transla¬ 
tions  of  the  articles  abstracted  can  be  supplied  by 
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